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This month finds a new group of Grumman 6-21 A's joining the 
United States Coast Guard. Swift and sturdy, they are built to carry 
out their assignments under any conditions —fair weather or foul. 
And theitdependable Pratt & Whitney engines are true to the 
famous Coast Guard motto "Semper Paratus"— Always Ready. 
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One ofj the tltee diviiioni of 

UNITED AIRCRAFT CORPORATION, EAST HARTFORD, CONNECTICUT 




NEW AS TOMORROW, YET- 
A VETERAN IN SERVICE 


The basic design of fhe 1939-40 Howard remains as 
new as tomorrow, yet its like has been proven in 
millions of miles of flight. 

Conceded by the majority to offer the best combi- 
nation of speed, load carrying ability and flying 
characteristics, this new model has excellent vision, 
interior spaciousness for five, and a landing ability not 
excelled by much slower makes. 

Ask for the new Brochure named the HOWARD AIR- 
CRAFTER just off the press. Read about the top 
4-5 place airplane of the year. 
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CORPORATION 
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As you know, buyers of such light planes 
as Cub, Taylorcraft, and Aeronca have 
several different makes of engines from 
which to choose. And, as experienced by 
Mr. Bennett, whose company led the 
country in Cub sales last year, they are 


g Lycoming. This is n 
for with a Lycoming 50 or 6; 
engine pilots of ligh 
able smoothness, 1 
throttle, and depen 
Aeronca, Taylorcraft o 
Lycoming ‘'50” or "65" 
and you'll learn w ' 


less, ready response t 
dependability ... Ask 
lorcraft or Cub dealer 
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• Even though the type, size or ultimate usage may be entirely different, 
all New Departure ball bearings are identical in one respect — each is 
built to the highest standard of quality known to the industry. New 
Departure’s factory slogan, “Quality First,” is reflected in the extra 
service and dependability for which they are famous. . . . 

New Departure, Division General Motors Sales Corp., Bristol, Conn. 
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— is the order of the day! 


Helps America s aircraft maintain 
leadership in safety, lightness, strength 
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For leant oj a nail, the shoe was lost. 

For want of a shoe, the horse was lost. 

—POOR RICHARD’S ALMANAC 

Little things cause big worries. So 
Bellanca engineers carefully specified 
3*4% Nickel steel (SAE 2330) in eye- 
bolls and bolts for their low-wing 
model 28-90B. 

All stressed connections, indicated 
with white circles in the picture above, 
are assured against breakage by Nickel 


steel bolts. Bolts heat treated to de- 
velop maximum properties with mini- 
mum bulk and weight. 

Nickel is privileged to serve your 
industry in many different ways. A 
significant example is growing use of 
stainless steels— of the 18% chromium- 
8% Nickel type — for wings and fuse- 
lages. Properly processed, these Nickel 
alloy steels combine excellent corro- 
sion and fire resistance with high me- 
chanical properties. 
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Before you buy any airplane, look at 
Taylorcraft. Then take the controls and feel 
the difference. See how smoothly it responds 
in effortless maneuvers — compare the actual 
performance, the comfort and quietness- 
check the many features which have given 
Taylorcraft a safety record unequaled in its 


NEW LOWER PRICES-NEW FEATURES 

. . . Parking brakes, heavy duty service brakes and tail 
wheel with solid tires are included for only $75.00 extra. 


TAYLORCRAFT AVIATION CORPORATION 

Department 75 e Alliance, Ohio 


“SMOOTH AS A SONG"- that's Taylorcraft 
performance. Flying this beautiful airplane 
is a thrilling pleasure which can easily be 
yours. Many former owners of heavier type 
ships have turned to the skillfully engineered, 
low-priced Taylorcraft because it incor- 
porates numerous big plane flying qualities 
with delightful comfort and smart, stream- 
lined beauty — and, yet, has a lower operat- 
ing cost than the average automobile. 


Just think of the fun awaiting you — the many 
places you can go so quickly and easily in 
this truly modern airplane which can be 
yours at a price that more than meets com- 
petition. You'll really be proud to own a 
Taylorcraft. So write at once and let us 
arrange a demonstration. See and fly the 
“Smartest Buy in the Low-Priced Field." 


1,000 plane per month level. C. G. 
Grey and others to the contrary, how- 
ever, this sort of figuring is probably 
intended for home consumption and 
contains a certain amount of eyewash. 
Continual checking from a number of 
reasonably reliable sources would in- 
dicate that the present output of com- 
plete military machines in England is 
probably in the neighborhood of 700 
per month. 

» LARGEST FACTOR in Britain's 
production improvement is undoubtedly 
the coming into production of the 
Shadow Plants. It was apparent in 
visiting some of them in October and 
November, 1938, that there had been 
plenty of difficulties involved in get- 
ting them started, that production up 
to the first of the year had been dis- 
appointing. The fact that the total 
British production figures have jumped 
so sharply since the first of the year 5s 
a good indication that most of the 
"shadow” trouble seemed to be over, 
and plants are now producing up In 
expectations that were not realized in 
1938. 

» GREAT QUESTION MARK is 
still Russia. As we pointed out in 
"Box Score” in January, she really 
holds the balance of aviation power in 
Europe. She is in a strong bargain- 
ing position and she apparently knows 
it, judging from events of the past few 
weeks. Her decision to go with the 
British and FYench, or to cast her lot 
with the Rome-Berlin axis (either ac- 
tively. or by refusal to participate in 
a general war) may change the entire 
course of history within the next few 


» C.A.A. REPORT on the loss of the 
Boeing Stratoliner near Alder, Wash- 
ington, on March 19 is a most inter- 
esting document and probably one of 
the soundest analyses of any major air- 
craft accident that we have had yet. 
CAA investigators and Boeing engi- 
neers are to be congratulated for their 
joint efforts m reconstructing so ably 
the probable sequence of events from 
very sketchy evidence. It is unfor- 
tunate that certain press stories con- 
cerning the report put results ahead of 
causes in announcing that structural 
failure was the attributable cause of 
the accident. 

The CAA report brings out very 
clearly that the failure was secondary, 
and was due to the imposition of ex- 
cessive loads ill a too abrupt pull-out 
from an inadvertent spin. AH acci- 
dents of this sort arc, of course, re- 
grettable, but they can contribute 
greatly to the advancement of avia- 


tion if they can be fully aired and if 
the contributing causes can be dctcr- 

» THE MAINTENANCE AWARD, 
which goes to United Air Lines for 
the calendar year 1938, was estab- 
lished by this magazine in 1936. It is 
given every year in recognition of 
outstanding contribution to the field 
of aircraft maintenance. First recipi- 
ent was Walter Hamilton of TWA, 
long outstanding in airline mainte- 
nance and an active participant in 
maintenance committee affairs. At 
the time of the award, he had been 
chairman of the committee for two 
years. For the second year (1937), 
the award went to American Airlines. 
United is the third recipient. Selec- 
tion for each year is in the hands of 
a committee of disinterested experts. 
Scoring for the award is based on a 
comparative study of such elements 
as number of types of airplanes and 
engines in service; average airplane 


hours Hown per day; ratio of main- 
tenance to other personnel ; per cent 

cent capital investment in maintenance 
and shop equipment; delays for me- 
chanical reasons per airplane miles; 
policy of encouragement of new devel- 
opments for safety through maintc- 


» .OUR LATIN COUSINS should 
find considerable use for a little book 
that has just appeared from Aviation 
Press of San Francisco. C. T. Reid, 
assistant chief draughtsman of the 
Douglas Company, has turned out an 
aeronautical dictionary in Englisli- 
Spanish and Spanish-English. The 
coverage and the definitions seem 
quite adequate for normal aviation 
purposes. Might be a good thing to 
include something of this sort with 
sales information and operating in- 
structions to the more important cus- 
tomers in the Spanish-speaking conn- 
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"Maguire has himself laid up for overhaul every hundred years" 


Bendix Landing Gear Equipment 
Minimizes Maintenance Expense 



ifut hiv/u/: 

For more than ten years, an intensive 
study of our customers' operating and 
maintenance problems has been car- 
ried on by Bendix. 

As a result, Bendix Pneudraulic 
Shock Struts, Wheels, Brakes and 
Swivelable and Steerable Tail Knuckle 
Assemblies have been repeatedly re- 
fined in design. Manufacturing meth- 
ods and control of quality have been 
advanced again and again, as result- 
ful Bendix research has found various 
ways of betterment. 

Bendix service representatives, 
carrying on a constant survey of air- 
craft operating conditions, are aided 
through regular personal contact with 
Bendix engineers in solving the varied 
problems that arise. Field service pro- 
cedure has been steadily simplified 
and systematized, and service manuals 
made clearer and more complete. 

This is why Bendix Landing Gear 
Hquipmenc minimizes maintenance 
expense, as well as reduces the fre- 
quency of service requirements. 

While you 
are designing the 
undercarriage 


BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION • SOUTH BEND, INDIANA 

AIRPLANE WHEELS • BRAKES • PILOT SEATS • PNEUDRAULIC SHOCK STRUTS 



wonder what ever became of that in- 
ventor who mailed us an idea for 
"spreading the center of gravity all 
over the airplane instead of locating 
it all in one spot, thereby saving on 
the structural weight of the airplane." 

There was a man with an idea. 

» A you no I.AIIY pilot out Cali- 
fornia way was slightly injured in a 
forced landing with her disabled plane 
and explained that she had to take 
the chance of landing the ship as she 
had been taking a nudist sun hath 



aloft and was in no fittin' condition 
to take to her parachute. 

We think it advisable at this time 
to warn all male pilots that the C. A. A. 
still has strict regulations against fly- 
ing too close to other aircraft. 

» "Mechanics will scrape and oil 
to protect it from the salt air on the 
Fronk the salt on the log review on 
the salt air on the long voyagy to 
Leninbrad a boat the Soviet freighter 
Alto Tta.” From N. Y. Herald Tri- 
bune story about the Russian trans- 


Our deduction. Dr. Watson, would 
he that the linotype operator had got- 
ten a little oiled himself, as protection 
against that stilt air. 

American, scheduled for opening June 
24th, one of the stops is at Shediae. 
N. B. Probably it isn't important 
enough for Pan American to consider 
changing the whole route around, but 
think how much fun their station an- 
nouncer could have if the next two 
stops on the line had names like 
Meshack and Abednego. 

statues at the New York World's 
Fair. The newspapers describe the 
statue as consisting of a lady and 
gent, completely naked, standing in 
front of a bird having three wings, 
which is riding on a rainbow. In the 
dedication ceremony Mayor La- 
Guardia said it was a symbol of 
Aviation of the future. Whereupon 
Mrs. Whitney, the sculptress, stated 
it didn't have anything to do with 
Aviation at all but indicated that 
youth was looking forward and up- 
ward into the future. 

From a rational defense stand- 
point we wish Mrs. Whitney had not 
corrected that interpretation as a sym- 
bol of Aviation of the future. It 
would have scared the rambunctious 
dictators plenty to think that we 
might actually build a fleet of military 
aircraft that looked like that. 


» Ever Since tin* boys began claim- 
ing new world's records for carrying 

first time we've been thinking the 

building in which to tile all of tin- 
odd records people were establishing. 
Speed record over a closed course of 
1852.5 kilometers carrying 16.2 kilo- 
grams of payload; distance record in 
a twin-engined airplane with only 
one engine operating carrying four 
men, an iron soup kettle and eight 
penguins, — and so on. 

The latest one is: A young lady in 
Russia is now claiming the Women's 
World’s endurance record for Strato- 
sphere Sphericals by remaining aloft 
22 hours and 44 minutes. 

» The President has set aside 
August 19th of each year as National 
Aviation Day following the sugges- 
tion of a joint resolution by Congress. 
Considering the backlogs of orders in 
the airplane and engine factories and 
the rapidly increasing business of the 
air lines we imagine the holiday wilt 
he celebrated this year by working a 
twelve hour day on two shifts, as 
usual. 


» A RECENT NEWSPAPER ARTICI.E 

fered by the air lines enables east- 
erners to reach the western dude 


the 



pioneers of our air transport lines to 
know that all those years of hard 
work and devotion to duty were worth 
while after all. 

» "Los Angeles, May 16.— (INS) 
— Accompanied by technical experts 
from the Australian royal air force. 
Wing Commander E. C. Wackett 
arrived hi Los Angeles harbor today 
to supervise the building of 50 bomb- 
ers for Australia." — News Item. 

Come, come, you California boost- 
ers. That's pushing us a bit too far. 

new factory buildings put up out there 
recently hut you can’t make us be- 
lieve there isn’t any dry land space 
left for manufacturing airplanes. 
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MAINTENANCE 

ior SAFETY 

A Message to the 
Airline Maintenance Committee 


By Sumpter Smith 


T he airlines of the United States lead the airlines of 
the world in safety of operation. Much of the credit 
for this excellent performance record can be attributed to 
the cooperation that has existed between the maintenance 
departments of the various airlines, which is best exem- 
plified by the hard work of the maintenance committee. 

With interest, I have followed the work of the mainte- 
nance committee. This has been particularly true this 
last winter when government forces joined with the air- 
lines in a concentrated safety campaign. Everyone is 
now aware of the results; the airlines attained a new 
standard of safety for operations during the period of the 
year which previously had the poorest safety record. 
Complete cooperation, forceful coordination and stringent 
regulations on the part of the Civil Aeronautics Authority 
backed by critical, unbiased investigations conducted by 
the Air Safety Board would not have given the results 
obtained without the excellent cooperation and hard work 
of the airlines, particularly maintenance departments. 

For the past five or six years the work of the mainte- 
nance departments of the various airlines has been coordi- 
nated by the maintenance committee. Ideas have been 
exchanged ; problems have been discussed ; and when one 
line has failed in a complete solution, another frequently 
has found the answer. Consequently, the experience of 
all lines has been made the experience of each line. Their 
maintenance work has been coordinated and the results 
have been a great deal more effective. 


The maintenance committee as a unit, and each indi- 
vidual member of the committee is to be congratulated 
for the part they have played in establishing the airline 
operation safety record, and a special word of praise is 
to be said for the Air Transport Association in the coor- 
dinating work of its member of the committee. 

The work of the maintenance departments of the vari- 
ous airlines has not only resulted in establishing new 
records in safety of operations, but to these departments 
goes much of the credit for the development of new, 
more dependable and efficient power plants. Close 
cooperation between engine manufacturer and airline 
maintenance personnel is responsible for this develop- 
ment. Through this creative work of the maintenance 
departments, contributions have been made to general 
aeronautical development and thereby to the national 
defense of this country. 

While the work of the maintenance departments is to 
be lauded, they still have a job ahead of them. If they 
do nothing else, matching their past record will give them 
an appreciable task. I have confidence, however, that 
they will go still further under the continued guiding 
hand of the maintenance committee. New developments 
will bring new problems and some of the old problems 
have not been entirely solved. It is to be remembered 
that one accident costing life and property is too many, 
and a vigilant guard against such occurrences always 
must be maintained. 



| lyr " in Airline 
Maintenance 


Probably the greatest contribution to airline saiety in America 
has been through the cooperative work of the Mainte- 
nance Committee of the A.T.A. Here is the story of how it 
all came about, by the man who has been largely 
responsible for the remarkable success of the whole project. 

By Fowler Barker 


T he Air Line Engineering and 
Maintenance Committee has been 
functioning with cumulative results 
for eight years. Things happen so 
rapidly in air transportation that an- 
nual conferences of this sort are too 
far apart, even though they are held 
each six months. Were it not for the 
fact that members of the committee 
continuously exchange information, 
the semi-annual meetings would also 
be too infrequent. 

The maintenance chief of each U. S. 
air line is a member of the committee. 
In recent years when the air lines 
either elevated these men to the title of 
chief engineer or employed chief engi- 
neers, the latter have been taken into 
the fold. And it is a "fold.” The 
committee is a closed corporation, has 
done a good job and knows it. Several 
of the original members are still “in 
good standing.” Luther Harris, now 
of Pennsylvania Central, was the first 

organized in 1931 under the Aeronaut- 
ical Chamber of Commerce with Wil- 
liam Berchtold as secretary. Andre 


Priester is another charter member 
and a valuable contributor. 

Walter Hamilton of TWA, one of 
the original members, was chairman 
from the Kansas City meeting of June, 
1933, until the Hollywood conference 
of 1936 when he was succeeded by 
H. O. West now of Trans-Canada 
Airlines, who, at that time, was in 
charge of Engineering and Mainte- 
nance for United Air Lines. It was 
Oliver West who emphasized the engi- 
neering phase beginning with the Bos- 
ton meeting held in July of 1937, thus 


more formally at least, to (1) making 
plans for the future (engineering for 
the long pull) and (2) licking imme- 
diate problems. Great credit is due 
Luke Harris and Walt Hamilton for 
keeping the meetings on the informal 
basis of round table free discussions 
of troubles and how they were being 
licked or had been licked by one or 
more operators. This is for the bene- 
fit of all, and due to the suggestion of 
Colonel E. S. Gorrell, President of 

America, pertinent air line technical 
data in recent years have been made 



Strictly Confidential 

^LTHOUGH "strictly confidential," here are some of the high 
spots which can be talked about, gleamed from recent minutes 
of Airline Engineering and Maintenance Committee conferences: 
Average air transport engine power output has been increased 
125 per cent in the past ten years . . . Four cc's of lead in 95 
octane gas is believed better in present production engines than 
three cc's in 100 octane . . . Recommended that high-high octane 
be colored green, and 87 octane, blue . . . One new model 
transport has one mile of control cable and twelve miles of 
electrical wiring . . . The committee recommended that a mark- 
ing strip be placed on tubing to show whether twisted . . . 
(Before the next meeting, this was done by an alert manufac- 
turer!) . . . Pilots should leave flaps down until speed is slack- 
ened in order to save brakes . . . Mineral oil, because it doesn't 
vapor-lock, is a good fluid for hydraulic systems . . . Heat from 
the pilot's breath affects the accuracy of sensitive altimeters 
... By the simple expedient of reducing the diameter of a 
pulley, engines were made to idle properly ... Air transports 
are flying between two and three thousand hours a year . . . 
In 1937 the air lines used more gas and oil than the Army and 
Navy combined. 


available to the private flier and the 
non-schedulcd commercial operator. 
Prior to the time that Douglas equip- 
ment was as universally employed as 
it is today, the maintenance chiefs 
and/or engineers of the air lines, 
including the Dutch, “went to school” 
to Walt, who gave them, unstintingly, 
what they needed to know before plac- 
ing DC2’s in operation. The same 
co-operative spirit has permeated all 
the meetings and applied to North- 

American P Airlines’ with the DC3. 


experiences to the others. Pan Ameri- 
can Airways, through Messrs. Pries- 
tcr, Leslie, Toomcy, McVitty and 
Sundell, and Andre Priester’s right- 
hand men in New York have always 

operation in giving the others the 
benefit of their experience. Royal 
Sundell succeeded West as Chairman 
and did an exceedingly good job, 
especially in lining up speakers for 
the formal and open sessions. 

Among these speakers, beginning 
with and since the Dallas meeting in 
July of last year, have been Jim Doo- 


little, Bill Hubner, and Doc Barnard 
on a symposium of the high octane 
situation, Nate Price of Boeing on 
four-engined jobs, Igor Sikorsky on 
designing for the future, Andrew 
Willgoos and his brilliant monograph 
on engine design trends, Ken Browne 
on vibration and engine mounts, 
Colonel Ragsdale on stainless steel, 
Eddie Allen on training crews for the 
big ships. S. Paul Johnston was 
especially interesting when, on two 
occasions, he reported his European 

casion the Committee scooped the 
“Saturday Evening Post” and "Read- 
ers Digest” by several weeks when it 
heard what Paul had to say about 
European aviation with emphasis on 



with which the writer has been asso- 
ciated have been held at Atlanta (De- 
cember 1933), in Chicago (July 
1934), Brownsville (January 1935), 
Detroit (July 1935), Miami (January 
1936), Hollywood (July 1936), Day- 
ton (January 1937), — how many con- 
ventions have been invited to hold 
their meetings at Wright Field? — 
Boston (July 1937), Dallas (January 
1938), Chicago (July 1938), and New 
York (January of this year). It 
will be noted that at each place — with 
the exception of Wright Field, De- 
an air line maintenance base. Wright 

and the Navy Department have for 
years collaborated closely with the air 

and it was none other than Captain 
C. S. "Bill" Irvine of the Air Corps 
who led off with a prepared paper as 
a speaker before an open session at 
which all delegates to the Conference, 
including manufacturers, aviation 
schools, college professors, and others 
were invited to sit in. Captain Irvine’s 



/ 


paper delivered al Boston is still con- 
sidered to be the guide for manufac- 
turers in designing an airplane to take 
into consideration their accessories 
and the maintenance of the whole. 

Luke Harris informs me that the 
first meeting was held in Detroit dur- 
ing the aircraft show in 1931. The 
second meeting was held in Dallas in 
December of that year, the third in 
Cheyenne in July of 1932, and the 
fourth in Miami the following Decem- 
ber. The Conferences have gained 
momentum each year, the most recent 
one in New York being attended by 
approximately 200 leaders in aviation 
from a technical viewpoint. 

Standbys among vendors who have 
been present at the majority of these 
conferences are Roy Isaacs formerly 
of Eclipse and now of Pioneer, Carl 
Schory of Hamilton-Standard, who, 
for years, has acted as chairman of 
the manufacturer’s group and aided 
me in herding the vendors into the 
conference at the proper time, Jack 
Bunce of Pratt and Whitney, Bill 
Kennedy and Ken Boedecker of 
Wright, George Paulson, Ray Lecdom 
and Slim Lindsay of B.G., and the 
rubber triumvirate — Larry Guinther, 
Ray Brown, and Jim Pedler of Good- 
year, General and Goodrich, respec- 
tively. Pedler and "Mike” Taylor 
several years ago worked closely with 
Committee members in developing 
present-day deicing equipment. “Pop” 
Cleveland of the Cleveland Pneumatic 
Tool Company has been a regular 
delegate. Indeed, it isn’t a mainte- 
nance conference if he doesn’t show. 
Carl Squier has represented Lockheed 
at these meetings for years, as did 
Chet Cole when he was with Douglas 
but who has since matriculated into 
the ranks of Committee members rep- 
resenting Eastern Air Lines, along 
with Charles Froesch who has taken 
an active part as Chairman of the Air 
Transport Association Committee on 
Aircraft Fire Prevention and Protec- 
tion. The Bendix crowd are always 
in evidence, including Trees and Lees 
of Scintilla, Kerr and Miller of brake 
and carburetor, respectively, not to 
skip DuBois and even John Cautley 
himself, George Hobleman of Walter 
Kidde, who, at the New York con- 
ference was flanked by Dr. Freygang, 


Maintenance Garden Party,— 


by George Paulson. B. G. Co.) 

1. Boy Sundell (P.A.A.) and Lt. Ed Perrin 
Isabel Barker and Carl Schorey weep 

2. The photographer interrupted an in- 
formal conference. — Confereos: Trees 
(Scintilla). Sundell (P.AJU. Ellis 
(Stanavo), and Alton (now Boeing) are 


has been a familiar figure at these 
meetings. Not all who have attended, 
and contributed to, these conferences 
can be mentioned in this article ; their 
interest and help is nonetheless ap- 
preciated. 

The oil companies, strangely, and 
not for purposes of salesmanship, have 
been well-represented for years. Such 
names as G. French, now a big oil 
man in California, have been suc- 
ceeded by Bixler, representing Sin- 
clair, as a regular delegate, Doolittle 
and Jim Wheeler of Shell, Ed. Aldrin, 
now Bob Ellis of Standard Oil, 
Colonel Lake and George Patterson 
of Stanavo, ‘‘Doc’’ Kinkade of Gulf, 
Major Young of Pure Oil, Dick Brad- 
ley of Standard Oil of California, 
Phillipar of Kendal, Aubrey Keif, 
Duke Jernigan, Pete Clauson, and 
“Doc” Haskell have represented Tex- 
aco ably, "Doc” answering questions 
in a true scientific manner — not in 
the least over the heads of the Com- 
mittee. J. L. King and “Kon” Kon- 
valinka of Pennzoil, W. E. Townsend 
and others of the Crusader Oil Com- 
pany have been standbys and have 
contributed interestingly and valuably. 
Compounded and solvent treated oils 
was the theme of one of the meetings, 
and high octane always comes in 
for its share of attention. 

It was brought out at the Dallas 
Conference in January of 1938 that 
there were twelve grades of aviation 
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7. Archery kepi some ol the boys hot 
and bothered all allernoon. 

8. PraU & Whitney's Wesl Coast service 
manager, BUI Gwinn, looks on while — 

9. Jim Doolittle (Shell) makes a bulls-oye. 

0. Eddie Allen and Walter Lees (Scintilla) 

1. Slim Lindsay (B.G.'s roving reprosenla- 


fuels. The Committee, in collabora- 
tion with others concerned, has been 
active in reducing this number. There 
has been a lot of talk about the effect 
of the use of 100-octane gasoline on 
the earning power of the air lines. 
Economies, consistent with safety, 
have been stressed at each one of these 
meetings, and this high-octane situa- 
tion is but one of many items consid- 
ered which have a bearing upon econ- 
omy of operation. 

The Committee has had the honor 
of having the presidents of some of 
the largest vendors in attendance, in- 
cluding Mr. Edgar of the Ethyl Corp., 
Mr. Wm. O'Neil of General Tire and 
Rubber Company and Mr. Laidlaw of 
the upholstery and curtain material 
firm, so well represented by Mr. Ed. 
Griffin, have attended the sessions at 
one time or another as has Mr. J. H. 
McDuffie as president of the Presto- 
Lite Company. 

Mr. T. E. Braniff of Braniff Air- 
ways, Jack Frye of Transcontinental 
& Western Air, and Paul Collins of 
Boston-Maine are among air line 
presidents who have attended these 
sessions, the first mentioned having 
attended two of the meetings. Opera- 
tions heads, including Ralph Damon, 
Messrs. Synder and Richardson of 
PAA and Jimmy James of Western 
Air, have attended sessions, the last 
mentioned acting as chairman in Chi- 
cago in 1934 in place of Walt Hamil- 



ton who was busy accepting delivery 
of DC2’s at the time. 

Dr. George W. Lewis of the 
N.A.C.A. and Dr. Jerome Hunsakcr 
of M.I.T. have also attended, the 
former on several occasions and, when 
he cannot be present, he sends a rep- 
resentative from the laboratories at 
Langley Field. Jerome Lederer of 
Aero Insurance Underwriters is al- 
ways a welcome auditor and has con- 
tributed in a worthwhile way, espe- 
cially in passing on data to fixed base 
and private fliers. Colonel Harold 
Hartney of the Senate Safety Com- 
mittee and now of the C.A.A. has at- 
tended regularly and at the Miami 
meeting of January 1936 prevailed 
upon the late Senator Copeland to talk 
to the meeting. On such occasions 
the manufacturers are always invited 
to sit in and listen. Colonel E. S. Gor- 
rell, President of the Air Transport 
Association of America, interpreted 
the Civil Aeronautics Act for all 
those attending the Chicago meeting 
in July of 1938. 

. The technicological phases of the 
business with which this committee 
concerns itself progresses very rapidly. 
And the methods of conducting the 
meetings have changed as they prop- 
erly should. Some of the manufactur- 
ers of airplanes believe they should sit 
in at all times and that by so doing 
they and the air lines would benefit. 
This idea undoubtedly has consider- 
able merit and a vote will be taken on 
this point by committee members be- 
fore the next meeting. 

The committee has certainly bene- 
fited by having Honorary Commit- 
tee Member J. E. Sullivan and various 
officers of the Bureau of Aeronautics 
of the Navy Department, including 
Lt. G. T. Mundorff and his successor 
in charge of Naval aircraft mainte- 
nance, participate in its work as it has 
by having Captain Bill Irvine and 
Lt. Ed. Perrin of Wright Field at 
hand. Possibly having engineers of 
Boeing, Douglas, Lockheed, Curtiss- 
Wright, Martin and others sit in at all 
times when troubles are being dis- 
cussed would be helpful to all con- 

A little history of the conferences 
and how they grew like the proverbial 
pal of little Eva may be of interest. 


They began in 1931 as strictly for 
air lines and no one else. At the 
Atlanta meeting in 1933, when the 
writer was first associated with the 
committee, I noticed that numerous 
manufacturers’ representatives congre- 
gated at the hotel where the meeting 
was held. They were left out in the 
cold and did not even have an ante 
room provided for them. It didn’t 
dawn on me that they minded this, for 
it was "strictly air line” and if, during 
the course of the conference, they 
wanted to take a chance on selling 

with the customers. 

At the Chicago meeting six months 
later even more manufacturers showed 
up. One sat down in the conference 
room and to his embarrassment and 
mine had to be "asked” out. 

Since the Aeronautical Chamber of 
Commerce of America represented 
both manufacturers and air lines and 
since the manufacturers were, in their 
opinion, being treated rather shoddily, 
the committee authorized me for the 
Brownsville meeting in January of 
1935 to advise manufacturers they 
would definitely be invited in before 
the conference to “say their pieces" 
but that sales argument and sales pre- 
sentation would be strictly' taboo. 
Since and including the Hollywood 
meeting of 1937 the conferences have 
been conducted under the auspices of 
the Air Transport Association. 

This worked extremely well. Mr. 
Erwin Balluder, head of the western 
division of Pan American attended 
the entire session, and commented 
very favorably on the manner in which 
the conference was conducted. Jack 
Bunce of Pratt and Whitney was 
especially helpful at that meeting in 
straightening out the boys in their 
handling of Wasps — extensively used 
at that time in Fords and other ships. 
Bill Kennedy, as usual, acquitted him- 
self admirably. In fact he and Ken 
Boedecker had become so enthusiastic 
about these meetings that they sold 
Arthur Nutt, chief engineer of their 
company, on attending the meetings; 
Art hasn’t missed one in recent years. 
It was at Brownsville that a meeting 
room was first provided for manu- 
facturers. 

A typical session was that Of the 


Detroit conference of July 1935 which 
conference was attended by twenty air 
line men representing fourteen air 
lines, including the Dutch KLM, six 
representatives of the Bureau of Air 
Commerce, four officers and civilian 
engineers from Wright Field, two men 
from the Naval Bureau of Aeronautics 
and forty-three representatives of 
manufacturers. Major R. W. Schroe- 

( T n rn to page 88) 
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The exacting requirements met by manufacturers in building Air 
Corps machines are matched by methods of maintenance in service. 
The author has had long experience in maintenance work in the 
Army. He is an Honorary Member of the Maintenance Committee. 


By Captain Clarence S. Irvine 

Air Corps, U. S. Army 


T he last ten years have brought 
far reaching changes in the equip- 
ment of the Air Corps. The positive 
trend toward the use of all-metal low 
wing monoplanes of high performance 
has included both tactical and ad- 
vanced training types and has resulted 
in a drastic modernization of mainte- 
nance procedure and policies. 

The use of highly supercharged 
engines for pursuit and bombardment, 
and moderate supercharging for the 
majority of other types has intensified 
the problems of engine maintenance. 

The emphasis on performance and 
all-weather flying has resulted in the 
installation of a bewildering array of 
highly complicated accessory equip- 
ment. Blind flying and landing instru- 
ments; retracting landing gears; wing 
flaps; constant speed and full feather- 
ing propellers; automatic power and 
mixture controls; these and many 
other items, all add to the magnitude 
and scope of the problem. 

The day is gone of the good old- 
fashioned crewchief, jack of all trades 



— who proudly boasted that he knew 
the health and strength of every stitch 
in the linen, and every glued joint in 
the plywood of the wing spars. 

The high and exacting standards of 
maintenance and inspection required 
in our present day Air Corps, coupled 
with the fact that the art of aviation 
now embraces almost every phase of 
engineering, has forced the issue. The 
day has come of specialized training, 
and concentration on sharply defined 
fields of endeavor. In our technical 
schools at Rantoul and Denver, 
thorough training is given in electric- 
ity, mechanics, hydraulics, aerody- 
namics, internal combustion engines, 
communication and armament. While 
the theoretical phases are covered in 
sufficient detail to give a good basic 
understanding, the emphasis is placed 
on practical application to the care of 
airplanes and equipment in the field. 

Structural repairs on airplanes in 
the past were mainly performed by a 
woodworker with his glue pot, and a 
fabric worker with his scissors and 
dope-brush. Now a sheet metal work- 
er with a bucking bar, a pair of tin 
snips and a handful of heat-treated 
rivets holds the center of the stage 
when repairs are needed. 


Now for a brief outline of the 
organization and managerial control 
back of the men who groom our fight- 
ing ships. 

To the Field Service Section of the 
Materiel Division at Wright Field 
has been delegated the responsibility 
for the administrative and technical 
control of storage, issue, overhaul and 
maintenance of Air Corps equipment. 
The basis of technical instruction and 
direction is the Technical Order sys- 
tem. Separate technical orders are 
issued for each series of type of air- 
plane, engine, or item of accessory or 
auxiliary equipment. These T.O.'s 
are divided into sections pertaining 
to flight operation, field maintenance 
and inspection, depot overhaul, and 
parts lists. They are issued in loose 
leaf form for convenient revision. 

The actual storage and issue of 
supplies, and the overhaul and repair 
of equipment, has been decentralized 
to four major continental air depots, 
and three insular air depots. In order 
to limit the investment in stocks, and 
prevent obsolescence, only sufficient 
supplies for short periods are carried 
in the warehouses at operating sta- 
tions and air bases. 

In view of the expensive facilities 


AVIATION 


both in structure and equipment, as 
well as the trained overhaul person- 
nel necessary for the performance of 
major overhaul activities, Air Corps 
policy has tended to sharply limit 
work done in the field to only primary 
inspection and maintenance. 

The tendency has increased in 
recent years, to anticipate need for 
overhaul by careful inspection, and 
to fly the complete airplane to an Air 
Depot whenever extensive overhaul 
or replacement is necessary. Experi- 
ence has shown that the procedure as 
practiced in the past, when airplanes 
were completely dismantled and dis- 
assembled for overhaul, is no longer 
necessary or desirable on all-metal 
airplanes. 

The period between major over- 
hauls has been greatly increased. In 
fact, some criticism has been heard 
to the effect that our airplanes are so 
well built and maintained, that their 
useful life will be over ten years. This 
for tactical types, means that they will 
still be flyable long after performance 
of more modern types have made them 
tactically obsolete. However, they 
may still be used for training purposes 
to the limit of their economical oper- 
ating life. 

A far flung air transport system 
now connects the air depots with the 
larger air bases and stations, and per- 
mits close support of extended tactical 
operations away front home stations. 
Air express service is thus available 
for the transportation of maintenance 
supplies to the field, and the quick 
return of unserviceable equipment to 
the air depots. 

The Visual Inspection System is the 
backbone of Air Corps maintenance 
in the field. This system not only 
provides a constant check upon the 
operating condition of each aircraft, 
but also provides a guide to insure 
adequate maintenance at proper inter- 
vals. It greatly simplifies the 
thorough training of mechanics, and 
affords supervisory personnel a quick 
and convenient check upon mainte- 
nance efficiency. 

A small booklet is carried in each 
aircraft, in which appropriate nota- 
tions are made by flight and mainte- 
nance personnel. 

Complete records are kept by the 
crewchief of each aircraft, including: 
flight data; servicing, inspection and 
maintenance operations; and changes 
in or replacement of items of auxiliary 
or accessory equipment. These rec- 
ords are kept in such form as to be 
readily available for check or inspec- 
tion by supervisory engineering per- 

The primary responsibility for the 
■determination of the adequacy of 
maintenance, and the operating condi- 
tion of each aircraft rests with the 
squadron or unit thereof to which the 
airplane is assigned. Inspection and 
maintenance functions are performed 
at routine periods known as the Pre- 


flight, Daily, 20 Hour, Weekly or 
Special, and Engine Change. 

Prior to the first flight each day, 
each airplane is given a Preflight in- 
spection and engine warmup. At this 
time a thorough check is made of 
engine operation; fuel, oil and cooling 
systems; engine and airplane controls; 
engine and flight instruments; servic- 
ing of fuel and oil; security of fuel 
and oil caps, doors, enclosures, etc. 

The Daily Inspection is a visual 
inspection to determine the general 
condition of the airplane. It is in- 
tended to detect aggravated condi- 
tions, maladjustments, etc., which may 
tend to interfere with flight reliability, 
but is not intended to be sufficiently 
thorough to detect slight wear or 
minor discrepancies. 

The 20 Hour Inspection, which in- 
cludes the Daily Inspection, is de- 
signed to be thorough and searching. 
All parts are inspected to assure that 
they are in good condition and func- 
tioning properly, and that routine 
maintenance operations have been per- 
formed. This inspection is accom- 
plished during normal working hours, 
and without withdrawing the air- 
plane from regular service. 

The 40 Hour Inspection includes 
the Daily and 20 Hour Inspection and 
is designed to be a very thorough, 
complete and searching inspection of 
the entire airplane. It need not be 
performed as a continuous operation, 
a reasonable time being allowed, in 
order to avoid limiting flight opera- 
tions insofar as possible. At this 
period or multiples thereof, entensive 
maintenance operations are performed. 
For example, engine valve clearances 
are checked; spark plugs are removed 
for check and reconditioning; opera- 
tion and mechanism of retracting 
landing gears are checked; propellers 
checked for balance, track and galling 
of cones; engine cylinder holddown 
nuts and engine mounting bolts 
checked for security; engine and air- 
plane control systems lubricated and 
checked for wear or excessive lost 

Weekly and Special Inspections are 
set up to take care of cases that do not 
properly come under the hourly 
periods. In case of chronic malfunc- 
tioning of some item, special inspec- 
tions may be set up, in connection 
with the determination of the cause 
and the solution thereof. 

The Engine Change Inspection is 
made at the time the engine (or one 
of the engines in a multi-engined air- 
plane) is changed. The expected 
period of operation in hours for each 
type and model of engine is covered 
by special instructions applicable to 
that particular engine. In case 
failures are experienced, or serious 
conditions are found at overhaul, the 
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period may be reduced. On the con- 
trary, freedom from difficulty, and 
successful operation of a test number 
of engines over a longer period, is 
used to justify extending the running 
time before overhaul. 

At the time of engine change it is 
customary to replace or recondition 
the major items of accessory equip- 
ment such as generators, vacuum 
pumps, and starters. Instruments are 
thoroughly checked, and reconditioned 
or replaced if necessary. The entire 
airplane structure is completely gone 

that in past years would be considered 
as a minor overhaul. This procedure 
has been necessitated by the fact that 
present day airplanes can operate 
satisfactorily for extended periods 
between depot overhauls. 

In order to obtain a completely un- 
biased and unprejudiced technical in- 
spection of methods, procedures and 
systems employed throughout the Air 
Corps, the Chief of Air Corps relies 
upon the Inspection Section of his 
office. This Section is charged with : 



The development of systems for in- 
creasing the standard of maintenance 

of Air Corps equipment and installa- 
tions; the assurance that all flying 
equipment is maintained in a service- 
able and airworthy condition; that 
only authorized changes are made in 
equipment, and that these changes are 
made at the time and in the manner 
prescribed; that records, reports and 
files are properly prepared and main- 
tained; in summation, that all ad- 
ministrative and technical instructions 
are fully and properly complied with. 

In order to facilitate the carrying 
out of technical inspections, control 
has been decentralized to each Air 
Depot Control Area. In each such 
area, operating directly under the 
Inspection Section, O.A.A.C., are offi- 
cers known as "Technical Supervis- 
ors." In addition to technical inspec- 
tion and supervision of activities 
within their areas, they are also re- 
sponsible for coordination and liaison 
between field activities and the Air 
Depot of all matters pertaining to the 
technical condition of equipment, the 
desirability of overhaul and related 
matters. 

In an organization utilizing the 
tremendous assortment and variety of 
equipment necessary to the fulfillment 
of the Air Corps mission, failures and 
malfunctioning inevitably occur. In 
order to properly classify and record 
data pertaining thereto, facilitate cor- 
rection of undesirable conditions, and 
utilize to the maximum the experience 
gained in the design and procurement 
of new equipment, a procedure was 
devised covering reports by the serv- 
ice on each case of malfunctioning. 

According to present procedure, a 
report is prepared by the using organ- 
ization whenever an airplane, engine 
or item of accessory or auxiliary 


equipment fails in service, or fails to 
reasonably perform its proper func- 
tion for the period contemplated by 
technical instructions. These reports 
are forwarded, together with sample 
damaged parts or photographs thereof, 
through the engineering echelons of 
command to the Field Service Section, 
where the reports are classified, re- 
corded and filed. Appropriate com- 
ments regarding seriousness of the 
problem, and action recommended are 
appended by the supervisory engi- 


neering offices through which the 
report is forwarded. 

In the event that information is 
available in the Field Service Section 
regarding necessary corrections or 
action deemed desirable, an immediate 
radio or letter reply is displatched to 
the originating unit. In case material 
on which to base a reply is not avail- 
able, the report, together with all data 
and records pertaining thereto go to 
the Experimental Engineering Section 
for study and recommendations. 
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Engineering personnel then engage 
in such research and test procedure as 
is required to obtain a solution to the 
service difficulty. If the problem is 
sufficiently serious, the manufacturers 
engineers, and in some cases, other 
governmental research organizations, 
are called into consultation. After the 
solution is attained, the same proce- 
dure is followed as in the case of all 
other technical instructions. That is, 
the Air Corps engineers specializing 
in that particular phase of aeronauti- 
cal research, prepare the data for in- 


structions to the service. These 
instructions are then issued by the 
Field Service Section together with 
drawings as required, and distributed 
to the field and air depot activities. 

These reports from the service have 
been found to be of great value, not 
only in the fulfillment of their primary 
mission of keeping service equipment 
in satisfactory condition, but also in 
the design and construction of similar 
items. Past maintenance records are 
always consulted during the evaluation 
of complete airplanes submitted for 


procurement. Every effort is made 
to eliminate features in new designs oi 
aircraft or accessories that reports 
have indicated to be unsatisfactory in 
service operation. 

One of the most difficult problems 
confronting maintenance personnel is 
the handling of airplanes which have 
suffered forced landings. To care for 
this problem, the Mobile Repair Unit 
has been developed. This Unit is in- 
tended to be primarily a Depot tool 
whose function is the repair of dam- 
aged aircraft in the field at some dis- 
tance from depots or air bases. The 
Unit consists of selected personnel, 
provided with the Type C-2 wrecking 
truck, supplemented with special tools, 
machinery and transportation as re- 
quired by the particular emergency. 

During the early part of each year 
Cold Weather Tests are conducted at 
northern bases. Experimental and 
Service Test Equipment, particularly 
of maintenance character, is thus 
given thorough and exacting tests 
under the most rigorous of field con- 
ditions. As a result of these tests 
special accessories and equipment 
have been developed that will permit 
aircraft operation under any climatic 
condition. Aircraft engine oil dilu- 
tion; field working enclosures; special 
adjustable mechanics work stands and 
ladders; hydraulic jacks of large 
capacity; special snow removing 
equipment ; portable-by-air electric 
power plants, and many other essen- 
tial items have been developed, tested 
and proven as a result of these and 
other field exercises. 

It is the proud boast of the Army 
Air Corps, that it, like the Navy, is 
a “Fleet In Being” ready for effective 
field operation at any hour, in any 
direction, under any conditions of cli- 
mate, weather or operating terrain. 
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Good maintenance is the essence oi sale operation on the long over- 
water flights that are routine for Naval air missions. The author is 
now in charge of aircraft maintenance in the Bureau of Aeronautics. 


By Commander Felix B. Stump, U. S. N. 

Head of the Maintenance Division Bureau of Aeronautics 
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woodworkers 


the metals trades. There is a serious 
shortage even today of skilled person- 
nel in the art of forming and fasten- 
ing metals. From a maintenance 
standpoint, there arc many advantages 

lion, and it has been said that minor 
repairs to the older types could be 
effected with hardly more than a 
needle and thread and a piece of cigar 


box. Modern aircraft require a can 
opener in many instances even for in- 
spections. 


NOTE— The i 



The power of the fleet depends upon 
the efficiency of its bases, upon its 
shore facilities, without which it can- 
not operate. Our fleet, however, to 
a greater extent than that of any other 
great nation, must be sufficiently self- 

away from its essential shore estab- 
lishments. And naval aviation, a vital 
part of the fleet, must maintain its 
efficiency far away from its bases by 
the efforts of its combat squadron per- 

greater extent that any other air force. 

In order to provide such trained 
personnel, our overhaul shops are 
manned by 1 enlisted men and 8 
civilians in continental United States, 
with a greater proportion of sailors 
at outlying bases in the Canal Zone 
and Hawaii. The backbone of squad- 

and enlisted men who have had their 
tour of duty in overhaul shops ashore. 
There they have learned to be expert 


engine mechanics, metal workers, in- 
strument and ordnance men. They 
must constantly perform work within 
the facilities of their own squadrons, 
which, in other air forces, would be 
done at the repair bases. 

gressing so rapidly that it is impossi- 

repair base, army, navy, or commer- 
cial, without finding some equipment 
(often built locally), some process or 
procedure, some method of inspection 
or test, or some shop arrangement dif- 
ferent from and superior to all others. 
Recognizing this, with great benefits 
in economy, efficiency and quality and 
with the cooperation of the army and 
the airlines, the navy endeavors each 
year to have one or more of the lead- 
ing personnel of each of our overhaul 
bases make a tour, generally in a 
group, of the larger army, navy and 


tinental United States. At the comple- 




structures. This condition is improv- 
ing, but, not only in manufacturing, 
but also in overhaul every possible 
step should be taken to insure that 

to the interior of a structure is af- 
forded free drainage so that it may 
not remain and induce corrosion. 

Upon removal from salt water, a 
seaplane should be washed immedi- 
ately with fresh water to remove all 
traces of silt. A light film of oil 
should be applied to the unpainted 

In the same way, design has not al- 
ways provided for the separation of 
dissimilar metals and many of the de- 
fects found during overhaul can be 
laid to such errors. Frequently care 
must be exercised to remedy such mis- 
takes so that corrosion will not develop 
prior to subsequent overhauls. When 
dissimilar metals must be used be- 
cause of structural conditions, they 
must be insulated from each other in 
order to forestall electrolytic action 
and consequent corrosion. 

The greatest care in following ap- 
proved specifications for the heat 
treating of aluminum alloys is impor- 
tant for strength considerations but is 
even more vital as a means of resist- 
ing corrosion. As an example, prop- 
erly heat treated aluminum alloy 24ST 
has been in use in some of the later, 
larger patrol seaplanes for over a 
year's service under the most adverse 
conditions of contact with salt water 
and spray, with practically no corro- 
sion — a surprisingly gratifying per- 
formance. 

Barnacles 

The growth of barnacles on the 
underwater surfaces of large seaplanes 
in the tropics constitutes a serious 
problem where facilities for readily re- 
moving the aircraft from the water are 
limited. Within a few days the growth 
of barnacles can become sufficient to 
prevent take-off without a great re- 
duction in the normal load. Barna- 
cles, some as large as § in. in diameter, 
have completely covered the bottoms 
of airplanes moored ten days in un- 
clean tropical water. The growth of 
barnacles occurs to a less, although 
Still serious, degree in clean tropical 
water. The presence of both river 
silt and sewage appears favorable to 
barnacle growth. 

Barnacles four days old can be re- 
moved with a stiff bristly brush. Those 
over ten days old become very firmly 
attached and require wire brushing 
and sometimes scraping with an alu- 

The barnacles penetrate through 
both bituminous paint and aluminum 


lacquer and attach themselves to the 
zinc chromate primer underneath. 
When bituminous paint was covered 
with “Par-al-ke-tone” there were 
fewer barnacles but the main advan- 
tage of the "Par-al-ke-tone” seemed 
to be that the barnacles formed were 

The following coatings over the 
basic zinc chromate primer are listed 
in order of merit for the resistance to 
the formation of barnacles: "Silosyn," 
aluminum lacquer, black enamel mixed 
with bituminous paint, and bituminous 
paint. Of these, "Silosyn”, an acry- 
late resin base product, gave by far 
the best results. It was the only one 
of the group which the barnacles did 
not penetrate and the amount formed 
was the least of the lot. Two coats 
can be sprayed on a large twin-en- 
gined seaplane hull in forty-five min- 

The search for improved protective 
coatings in an effort to reduce main- 
tenance difficulties has always been 
assigned high priority by the Bureau 
of Aeronautics and many develop- 
ments initiated by the Navy have been 
passed on to commercial aviation. In 
particular, the magnesium anodic 
treatment, zinc chromate primer and 
a number of synthetic lacquers stand 
out as important contributions in re- 
cent years. The aluminum metal 
spray has been found very effective 
in preventing corrosion of steel as 
well as of aluminum alloy parts, and 
our standard overhaul practice makes 
use of this means of protecting engine 
cylinders in all cruiser and battleship 
based seaplanes where cleaning of the 
cylinders after they have been sub- 
jected to salt spray is difficult. 


Engines 

Three recent improvements in en- 
gine construction are resulting in 
more flight time between overhaul and 
upkeep periods. 

The first improvement is the adop- 
tion of automatic valve gear lubrica- 
tion. This has made possible the ex- 
tension of the operating time between 
checks and readjustments of valve 
clearances from thirty hours to one 
hundred and twenty hours. Indications 
are that an even longer period may 
be adopted. Automatic valve gear 
lubrication reduces wear of the parts 
of the valve mechanism, particularly 
the exhaust valve stems and guides. 
It is no longer necessary to replace 
these parts on nearly every major 
overhaul, which was formerly neces- 



the adoption of nitriding as a means of 
hardening cylinder barrels. Service 
experience to date indicates that ni- 
trided cylinders may last as long as 
the engine, thus eliminating regrind- 
ing, and, therefore, the need for much 
expensive equipment and skilled work. 
Thus, it may no longer be necessary 
to carry a stock of oversize pistons 
and rings or to rcbarrel cylinders. 

The third improvement in engine 
construction is the adoption of pre- 
fitted, lead coated silver master rod 
bearings, which can be installed im- 
mediately during overhaul without 
boring to size, thus eliminating the 
need for expensive boring equipment 
and skilled personnel to operate it. 

Experience shows that corrosion of 
engine cylinders will start within 
twenty-four hours after stopping an 
engine which has been run on gasoline 





doped with ethyl fluid. Such corro- 
sion is negligible in the case of engines 
being run continually as on the air- 
lines. However, when an engine is to 
be placed in an inoperative status it 
is necessary to supply it with fresh 
oil and run it on clear, unleaded 
gasoline for one hour to remove all 
traces of ethyl fluid from the cylinders 
and from the other parts of the en- 

Ignition cable deteriorates rapidly 
and for that reason overhauled en- 
gines do not have ignition cable in- 
stalled until just before they are to 
be placed in service. It has been 
found beneficial to purchase ignition 
wire in sealed cases and not to open 
the containers until the wire is actually 

One of the most useful items in a 
modern engine overhaul shop, and in 
other shops as well, is magnaflux 
equipment for conducting magnetic 
analyses of steel parts. By means of 
it, many small cracks are found which 
would eventually lead to major fail- 
ures and would be undetected other- 

The duration of the post overhaul 
test of engines is a source of concern 
to overhaul activities. A long test 
is expensive in fuel and labor costs 
and ties up facilities to too great an 
extent. A test which is too short will 
not wear the engine enough to insure 
reliable performance. The principal 
concern is to have a sufficient run- 
ning-in period to seat piston rings 
properly. Post overhaul engine run- 
ning may be reduced by lapping the 
piston rings in their respective cylin- 
ders and by using rings having a slight 
taper on the face, resulting in high 


unit pressure on the edge, which will 
cause them to seat quickly. Appar- 
ently, with the use of tapered rings a 
running-in period of four or five hours’ 
duration should be sufficient to insure 
proper engine performance. 


It lias been found impossible to hire 
trained instrument men, thus necessi- 
tating training of both civilian and 
enlisted personnel at the navy over- 
haul bases. It has been found that 
marked deterioration of instruments 
will occur in storage due to lubricant 
evaporation and gasket shrinkage. 
Therefore, it is often necessary to 
overhaul instruments that have never 
been used. Overhauled instruments 
are often more accurate than new ones, 
possibly because one man does the 
whole job. There is an urgent need 
for an instrument lubricant which 
will operate satisfactorily throughout 
the range of — 40 deg. F. to +190 
deg. F. 

Maintenance and Research 

Because of constant advancement in 
the art of aeronautics, it is many times 
not possible to obtain, on the first pro- 
duction order, airplanes one hundred 
per cent satisfactory in all details of 
design. Although Navy airplanes are 
subjected to a scries of rigid and thor- 
ough tests prior to acceptance, experi- 
ence has repeatedly shown that actual 
service operations usually bring to 
light the need for additional refine- 
ments. The need for such design 
changes obviously creates annoying 
maintenance problems. The discovery 
of the need for these changes calls 


for competent maintenance personnel. 
Further, the solution to the problems 
in many cases calls for extended re- 
search with the result that to a great 
extent maintenance and research are 
closely interrelated. For example, the 
need for a fire resisting doping sys- 
tem became very acute in the wake of 
several fires originating from sparks 
from ships funnels falling on airplanes 
while stowed on the decks of cruisers 
or battleships. These fires have been 
greatly minimized recently by the adop- 
tion of a fire resistant doping system 
for the upper surfaces of fabric wings 
of airplanes assigned to vessels of 
these types. 

Carrier operations have also indi- 
cated the advisability of utilizing 
brakes which possess equal braking 
power in both directions. Such brakes 
have been developed and are now 
standard equipment on currently pro- 
cured Navy airplanes. 

The Navy has been one of the pio- 
neers in the adoption of integral fuel 
tanks for flying boats. After airplanes 
in which such tanks were incorporated 
had been in service a short while, it 
was determined that a radical change 
in the conventional tank maintenance 
procedure must be effected to insure 
satisfactory service from them. It was 
found that the seam compound in these 
tanks was especially troublesome if not 
properly cared for in service and that 
they would leak if they were com- 
pletely drained and allowed to stand 
empty for any length of time, due to 
the evaporation of the volatiles in 
the material. This was corrected by 
keeping the tanks filled with gasoline 
even when they were not installed in 
the airplanes as the action of the gaso- 
line had a tendency to swell the seam 
material and prevent shrinkage of the 
material. 

Corrosion of such tanks was also 
discovered early in their life. Al- 
though it appeared serious at first, the 
trouble has been practically elimi- 
nated by observing certain precautions 
in the handling of the fuel to insure 
that only clean, water-free fuel is 
pumped into them. The interior scams 
of integral tanks not in use are coated 
with a preservative to prevent shrink- 
age of the seam filler. The overhaul 
of integral tanks which did corrode 
called for considerable ingenuity on 
the part of maintenance personnel and 
in working out the solution an effec- 
tive scheme for cleaning and anodically 
treating such tanks in place was de- 
veloped. By following these and other 
precautions, it has been the Navy’s 
experience that integral fuel tanks are 
highly satisfactory as used in its fly- 
ing boat equipment. 




MAINTENANCE 




Aircraft maintenance has become an engineering problem 
of the first order. Here is the story of how one of our out- 
standing schools has set up and equipped a special course 
for maintenance engineers. 


By William M. Thompson 

Superintendent of the Maintenance Engineering School 
Parks Air College 



sential that the many changes in the 
design and manufacture of transport 
airplanes be taken into consideration. 
In contrast to the bi-motor and tri- 

with comparatively simple structures, 
there now are the Lockheed 14, Doug- 
las DC-2s and DC-3s. Recently was 
launched the Douglas DC-4, of 65,000 
lb. gross weight, with accommodations 
for 42 passengers, and a top speed of 
240 m.p.h.; also the Boeing 314 Clip- 
pers that are being put into service on 
the Pan American Pacific and Atlantic 
routes, with a gross weight of 82,500 
lb. and a passenger capacity of 74. 

of our leading aircraft manufacturers, 
the Consolidated Aircraft Corporation, 
has completed the preliminary study of 
an airplane of 400,000 pounds gross 
weight, with accommodations for 300 
passengers and crew of 30, to fly at 
speeds in excess of 300 m.p.h. 

With airplanes of this sire, it is 
easy to visualize the complexity of 
mechanisms throughout the wings, 
fuselage, hulls and nacelles. These 
huge airliners, with auxiliary power 
plants and generators to furnish elec- 
tricity throughout the ship and from 


four to six high powered, precision 
built engines, constant speed and hy- 
dromatic propellers, retractable land- 
ing gears, automatic power and mix- 
ture controls, hydraulic systems, robot 
pilots, radio apparatus, thremostatic- 
ally controlled heating and ventilating 
systems, supercharged cabins, more 
than a hundred flight and engine in- 
wiring and more than a mile of con- 
trol cable, to say nothing of the fuel 
systems and other accessories, every 
one of which must be kept in the high- 

safe operation, will present mainte- 
nance problems which require more 
than mechanical skill for solution. 

This rapid development of aircraft, 
coupled with a corresponding increase 
in passenger, mail and express traflic, 

iem of major importance to the op- 

Wc realize that keeping the trans- 
ports groomed and in perfect mechani- 
cal order requires the services of men 
who are not only highly trained tech- 
nicians, but also well grounded in 
basic principles involved. They need 
more than mechanical training. In 
short, with airlines investing more 
than 8100,000 for a single transport 




airplane, they must have men with 
an engineering background as well as 
exceptional mechanical ability. In 
order that a man may understand the 
complexity of mechanisms and so be 
able to properly maintain them, he 
must be well versed in many sub- 
jects other than mechanics, he must 
be able to reason things out and know 
why he is doing certain operations a 
particular way. 

great importance that executives of 

these new planes shortly, have paid 
many visits to the college to inspect 
its facilities and to discuss with the 
faculty the training of maintenance 
personnel. One of these executives 
pretty well expressed the opinion of all 
when he declared: ‘‘We can get the 
airplanes built to our specifications but 
to get maintenance personnel who are 
dependable and qualified to service 
them is a major problem." 

Members of our faculty in turn 
visited practically every airline base 
and every large aircraft manufacturer 
in the United States, holding confer- 


ences with maintenance and shop su- 
perintendents regarding their prob- 
lems. Only after this careful ground- 
work did the college assume the task 

of Maintenance Engineering. It has 
been found that a course of no less 
than 96 weeks involving 34 classroom, 
shop and laboratory hours and ap- 
proximately 15 hours of preparation 

rounded training program for Main- 
tenance Engineers. Seventy per cent 
of the student's time is spent in shops 
and laboratory, the remaining 30 per 
cent being devoted to classroom work. 

In the Maintenance Engineering 
shops and laboratories is found equip- 
ment closely paralleling that of the 
larger airline maintenance bases. In- 
cluded in this equipment is the very 

ment repair and testing equipment, 
Magnaflux inspection machine, master- 
and link-rod boring fixtures, sheet 
metal working machinery, welding ap- 
paratus, woodworking machinery ; ma- 
chine shop equipment, including 
shaper, milling machine, grinder, drill 


presses and lathes. Our engine and 
propeller department includes steam 
cleaning tanks, sand blasting equip- 
ment, valve refacing tools, test stand 
for running in and trouble shooting, 
magneto test stand, propeller pitch 
tables, balancing stands, and controll- 
able pitch propellers. 

The accompanying drawing shows 
the location of departments and equip- 
ment included in the 100x340 foot 
main shops. Not shown are the 80x 
100 foot dope and finishing room, the 
engine test stand, oakite cleaning build- 
ing and classrooms used by the Main- 
tenance Engineering School 

graduate of an accredited high school. 
He comes because he has a definite 
objective, a career in the mainte- 
nance field of aviation. The early 
part of his training is devoted to the 
review of high school mathematics and 
physics, involving 60 hours of class- 
room work. During his first term 
(each of the 8 terms is 12 weeks long) 
the student is also given a course in 
engineering drawing, which includes 
free-hand sketching and making and 
interpreting engineer’s drawings. His 
shop and laboratory work during this 

metals and applied metallurgy. In 
this period he acquires both a theo- 

types of metals used in aircraft con- 
struction. The light aluminum alloys, 
their manipulation and heat treatment, 
are particularly emphasized. Loft 
practice is taught one hour each day, 

and other airplane parts being de- 
veloped. 

matics, physics and applied chemistry. 
The shop and laboratory instruction 
and practice involve intensive train- 
ing in the theory of welding and the 
development of skill in welding tech- 



nique through the actual welding of 
steel, aluminum, aluminum alloy, 
stainless steel, monel metal and other 
metals used in aircraft construction. 
He learns what metals arc weldable 
and what metals are not. He studies 
the shrinkages, expansion and con- 
traction of metals, jig building, the 
proper methods of aligning parts be- 
fore being welded, and other related 
subjects. 

His training in the ever growing 
long list of instruments and compli- 
cated electrical wiring systems is given 
particular attention and includes in- 
tensive study and actual laboratory 
work in the repair, overhaul and 
calibration of all flight and engine in- 
struments, including gyro instruments 
and vacuum pumps. The wiring dia- 
grams of the large transport airplanes 
are thoroughly studied from actual 
factory blueprints of these systems, 
with practical work in complete wir- 
ing and trouble shooting on modern 
airplanes. 

Woodworking, patternmaking and 
molding, aircraft finishing and up- 
holstering are included in his practical 
work in the third term. His class- 
room subjects include industrial en- 
gineering, maintenance management, 
also air transportation history and de- 
velopment, for it is believed the main- 
tenance engineer should appreciate the 
larger problems faced by the manage- 
ment of the concern by which he is 
employed. 

Airplane assembly and alignment, 
and airplane structures and mainte- 
nance, are studied both from a theo- 
retical and practical viewpoint. The 
student is instructed in the salient fea- 
tures of airplane structures and main- 
tenance and, through practical appli- 
cation, is given the opportunity of 
aligning and making necessary repairs 
on airplane structures. He studies 
controls, hydraulic systems and other 
features incorporated in our present 
day air transports. Radio mainte- 
nance and operation, involving the in- 
stallation, repair and trouble shooting 
of radio apparatus, is carried through 



four terms of one hour each day, a 
total of 240 hours. This is of par- 
ticular value to the student who as- 
pires later to become a flight engineer. 

Power plant and accessory overhaul 
and maintenance come in for 840 hours 
of classroom and practical shop work. 
The student is given every oppor- 
tunity to study the new developments 
in power plants and accessories. His 
practical work involves the actual over- 
haul of power plants, including all of 
the accessories pertaining thereto. 
During the time he is studying these 
subjects, he also secures one hour a 
day, three days each week, for three 
terms, in business writing, funda- 
mentals of speech and salesmanship. 
These subjects are included in order 
to develop the student's ability to ex- 
press himself clearly in writing and in 
speech, in conference and before a 

Propellers, machine shop practice 
and flight line maintenance come in 
for a full term of instruction in both 
theory and practice. The fixed pitch, 
controllable, constant speed and hy- 
dromatic propeller principles are 
studied, and actual work is partici- 
pated in by the student maintenance 
engineer in the shops. Machining of 
airplane and engine parts, tool and 
die making, and other machine prob- 
lems are studied and practiced in the 


machine shop. Flight line mainte- 
nance involves daily periodic and 
complete inspections, engine checks 
and minor repairs on the fleet of 17 
flight training planes. In order that 
he may understand the flight char- 
acteristics and have a better apprecia- 
tion of the importance of his work, and 
the problems of the men who fly the 
airplanes, he is given 20 hours of flight 
instruction and one hour each day for 
12 weeks he studies navigation and 
meteorology. 

In the final term the student spends 
2 hours a day for 12 weeks in the shop 
and drafting room, designing mainte- 
nance equipment. In this course he is 
given every opportunity to use his 
own initiative and develop his own 
ideas in designing equipment for more 
accurate and faster maintenance. The 
very important subject of inspection 
and safety in the concluding term 
incorporates the use of the nmgnaflux 
for inspection of engine and other 
steel parts, high powered magnifying 
glasses, cable testing devices, etc. 
Inspection reports are made out fol- 
lowing complete inspection of parts 
and also of the entire airplane. Too 
much emphasis, it is believed, cannot 
be placed on this subject, as safety in 
the operation of aircraft depends to 
a large extent on proper inspection. 

course the student is given training 
in Foremanship where he is put in 
charge of groups of men, with full 
responsibility for the solving of 
specific, practical maintenance prob- 
lems. Besides serving to refresh the 
student on all practical work com- 
pleted in the preceding seven terms, 
the period of Foremanship training 
serves to develop his ability to work 

This program of maintenance engi- 
neering training, it is expected, will 
help solve a major maintenance prob- 
lem by providing for the aviation in- 
dustry dependable, well trained men 
who, with added experience in the 
operating field, will gradually be able 
to assume considerable responsibility. 



AVIATION'S 
Maintenance Note Book 



Although it is impossible to put into a reasonable space all the ideas 
that have been developed to promote safety through good mainte- 
nance; we present herewith a selection of shop gadgets and shop 
practices that seem to involve new and useful ideas. It is our hope that 
maintenance men in all branches of aviation work will find here some- 
thing of interest, something helpful to them in carrying out their own jobs. 

As a result of our inquiry for maintenance and overhaul pictures the 
shops responded to such an extent that we have many more pictures 
available in our files than we could possibly use in this issue. It is 
our intention, however, to continue the Maintenance Note Book through 
subsequent issues to put into circulation material that .will be of ben- 
efit to operators of all classes of aircraft. Acknpwledgment is hereby 
made to the air lines and to the military services for the excellent co- 
operation which was given us in the preparation of this issue. 
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Spot Welded Airplane 



Fairchild Trainer 

Low Wing Tandem Monoplane has 6-cylinder, 165 hp. Ranger. 




G-200 Cyclone 

Wright Announces Release for Export of 1,200 hp. Engine 


D ouble power output for the same 
compression ratio is the eight- 
year record of Wright Cyclone devel- 
opment. The R-1820-E of 1931 was 
rated at 575 hp. ; — the G-200, just re- 
leased for export, has a take-off rating 
of 1200 hp. at 2500 r.p.m. For pro- 
tracted sea-level operation the engine, 
equipped with two-speed super- 
charger, is rated 1000 hp. at sea level, 
1000 hp. at 4500 ft., and 900 hp. at 
14,500 ft., in the G-205 model. The 
G-202 has an identical take-off rating 
at sea-level and carries the 1000 hp. 
rating for protracted periods at sea- 
level up to 4500 ft. Crankshaft speed 
for protracted ratings is 2300 r.p.m. 
The single row G-200 has a bore of 
6.125 in., stroke of 6.875 in. and com- 
pression ratio of 6.7 to 1. It is avail- 
able as a geared engine with propeller 
speed reduction units of either 3:2 or 
16:9. Dry weight is 1302 lb., or about 
1.08 lb. per hp. 

Cylinders arc similar to those of the 
G-100 series but fins are closer and 
deeper on barrels and heads. New 
valve parts, valves and valve seats 
and increased shrink and form fit 
threads for head attachment are fea- 
tures. Intake pipes and exhaust part> 
have larger exits. The steel exhaust 
valve insert is of new design and a 
steel intake valve insert replaces the 
bronze type on previous models. 
Rocker box height has been increasetl 
slightly to provide bushings in the 


been modified so as not to increase 
the engine diameter. Covers have in- 
tegral cast ears for baffle attachment. 
Two studs arc provided on the front 
of each exhaust support box for the 
cowling. Twenty hold-down capscrews 
bolt the cylinder to the crankcase. 

Magnesium alloy is now used for 
the crankcase nose section which 
houses the reduction gear unit and has 
been modified to provide for the ver- 
tical mounting of the constant speed 
propeller governor which is now 
driven through bevel gears from the 
cam intermediate gear. 

chined from an aluminum alloy cast- 
ing, has been redesigned for stronger 
attachment to the rear main crankcase, 
using long capscrews instead of studs. 
Provisions have also been made in 
this section for the use of radial, 
instead of tangential, intake pipes. 
Mounting circle and spacing are the 
same as on the G-100 Cyclone. 

The main crankcase, consisting of 
two halves bolted together at the cen- 
terline of the cylinders, is of steel as in 
the G-100 but is somewhat modified, 

gether internally and an integral 
flange is provided for the attachment 
of the nose section. This flange elimi- 
nates the necessity of providing stud 
holes in the web of the main crank- 
case. providing greater strength. It 


also forms an oil scavenging chamber 
which improves the scavenging char- 
acteristics of the engine. The front 
and rear main roller bearings are 
larger and no spacers or slingers are 
used. The bearing outside diameters 
assemble in steel sleeve, shrunk into 
the crankcase. 

The supercharger rear housing is 
machined from a magnesium alloy 
casting and assembled with a new im- 
peller and diffuser. Inlet passages have 
been enlarged and streamlined and the 
carburetor adapter has been inclined 
toward the rear and has been rede- 
signed for greater flow capacity. Rear 
section gears arc essentially the same 
as on the G-100 Cyclone. An auto- 
matic Cuno oil filter is included in 
the supercharger rear housing and 
the new standard Air Corps square 
pad spline drive fuel pump mount is 
provided. 

The supercharger rear housing 
cover is also machined from a mag- 
nesium alloy casting. A six-stud in- 
( Turn la page 90) 



The Dynamic Damper is used in both 
counterweights. 


Porterfield-Turner 50 



N ew machinery and personnel is 
being added to the facilities of 
the Porterfield plant to speed up pro- 
duction on the Porterfield-Turner 50, 
latest model in the line. Other models 
with 65 and 75 hp. engines are being- 

now under construction. 

The Model 50 is a high wing cabin 
monoplane braced with two lift struts 
instead of the vee type of strut brac- 
ing. Wing spars and ribs are of 
spruce with steel tube tips, dural lead- 
ing edge, and fabric covering. Ail- 

area. Dihedral has been introduced 
to improve lateral stability. Trim- 
ming tabs are controlled from either 
scat by a knob. Fuselage construction 
is conventional and the welded steel 
tube tail group is wire braced. Land- 
ing gear has a 65" tread. 

The roomy tandem seating cabin is 
entered through a large door, 40 in. 
wide 33 in. high. It is completely 
upholstered in synthetic grain leather 
with upholstered parachute seats. 
Ahead of the instrument panel is an 
11 -gallon gasoline tank. Behind the 
rear seat, in the turtle-back fairing is 
the baggage compartment 24 in. by 
30 in. by 10 in. which accommodates 
30 lb. of baggage. 

Equipment includes dual stick con- 
trols and brakes, and non-glare in- 
strument board, readable from either 


Chief Goes Seaplane 

65 hp. Aeronca Now Available on Floats 


two place monoplane with strut 
braced high wing. The land plane 
has a gross weight of 1150 lbs. and 
a useful load of 480 lbs., while the 
seaplane has a gross weight of 1253 
lbs. and a useful load of 473 lbs. Out- 
standing feature of the two new 
models is the increased performance 
gained through use of greater horse- 
power. and the application of im- 
proved streamlining. Performance 
figures issued by the manufacturer 
are as follows: 




Ken-Royce Model 7F 

Higher rating approved ior Development of Le Blond 7DF 


T he Rearwin Aircraft & Engines, 
Inc., announces that A.T.C. No. 
52 has been granted on a new engine. 
Model 7F, rated 120 hp. at 2225 r.p.m. 
This is a development of the Lc Blond 
Model 7DF at 110 hp. Increased 
power has been attained principally 
by increasing the compression ratio 
and the r.p.m. Many other changes 
have been built into the engine, in- 
cluding three bearing crankshaft, 
cadmium silver master rod bearings 
to replace the babbitt bearing form- 
erly employed at this point, rocker 
arm rollers instead of tappets, harder 
cylinder barrels, etc. The new model 
will supplement the Model 5E (70 hp. 
at 1950 r.p.m.) and the Model 5F 
(90 hp. at 2250 r.p.m.) Simple 
design features and interchangeability 
of parts were emphasized during the 
development of all three models and 
as a result nearly 90% of the parts 
are interchangeable. Design and 
manufacturing details have been 
furnished by R. W. Rummel, chief 
engineer. 

The crankshaft on the Model 7F 
(interchangeable on all models) is 
manufactured from drop forged 3240 
steel, machine finished all over and 
dynamically and statically balanced 
by two bronze counterweights. The 
hollow crankshaft is supported by 
three ball bearings and is provided 
with a SAE No. 0 taper end. The 



driven by lugs which fit into the slot 
at the end of the crankshaft. These 
lugs are off center so it is impossible 
to assemble the crankshaft or the 
gearcase except in the correct posi- 
tion, once the valve timing is adjusted. 
A patented plug in the crank pin 
originally developed by Le Blond is 
so arranged that any extraneous par- 
ticles of dirt in the oil, which arc 
naturally thrown to the outside by 
centrifugal force, become permanently 
trapped and are thereby prevented 
from passing through the master rod 
bearing. 


The pistons on the Model 7F, as 
on the Models 5E and 5F, are perma- 
nent mould aluminum alloy eatings. 
Pistons have full skirts and three 
rings above the piston pin, the lower 
ring functioning as an oil scraper. 
The head of the piston is ribbed 
undernearth, which permits proper 
cooling. Full floating hollow piston 
pins are employed. 

Articulated type connecting rods of 
an extremely simple design are em- 
ployed. The rods are made from 
nickel chromium steel drop forgings 
of H cross section and are polished 
to a high finish. The master connect- 
ing rod and cap have a full bearing 
upon the crankpin. The Federal- 
Mogul connecting rod bearing is a 
split shell type lined with a cadmium 
silver copper alloy. The bearing is 
held in place by a pressed out lip 
that fits into a slot in the rod and 
cap. The cap and master rod are held 
together and dowelled by four nickel 
steel bolts. These bolts also securely 
lock the wrist pins in place which 
eliminates numerous small parts that 
might otherwise be necessary. These 
bolts have square heads resting 
against shoulders that prevent turn- 
ing and are made tight by long hexa- 
gon nuts locked by cotters. 

The link rods, interchangeable on 
all models would be reversible were it 
not for the oil hole in the outside 
which permits splash lubrication of 
the piston pins. Bronze bushings are 
pressed into each end of the link rod 
and the upper end of the master rod. 

Crankcases on the Model 7F are 
machined from heat treated aluminum 
alloy castings of high tensile strength. 
The crankcase has a large opening 
on the front through which the crank- 
shaft and connecting rods may be 
inserted as an assembly. A similar 
opening is provided at the rear which 
permits attaching the gearcase assem- 
bly. The inlet manifold is a separate 
cored passage in the form of a ring 
with openings to receive the inlet 
pipes and an opening which connects 
with the carburetor through the oil 
sump. This serves partially to warm 
the vapor mixture and cool the crank- 
case. A wall central with the inlet 
manifold provides the support for the 
rear crankshaft bearing which is sup- 
ported directly on a steel sleeve 
pressed into the crankcase and held 
in place with three countersunk head 
screws permanently locked from turn- 
ing. 

Cam follower bushings are manu- 
factured from hollow cast iron bush- 
ings ground to close limits. These 
arc pressed into the crankcase and 
(Turn lo page 95) 


AVIATION 


Going Places In 1939? . . . Then Let 



This FREE MANUAL Help You 


You will find that this Manual explains pilotage and 
flight technique from the ground up. It has been specially 
compiled by the editors of AVIATION to meet the needs 
of Students, Pilots, Mechanics, Plane Owners, Fixed Base 
Operators, Transport and Airport Men. It is yours, with- 
out cost, with your subscription to AVIATION — the 
monthly issues of which bring you equally practical ideas 
for making your way in your chosen work. 

Just a squint at the authors names and subjects will tell you 
that here's a book you've got to have. Lt. Commander P. 
V. H. Weems tells you how to find your way in the air— 
Dead Reckoning Compasses, Celestial Navigation, etc. John 
P. Gate tells you all about the radio compass and how to 
apply it to navigation. E. A. Cultrell explains instrument 
flight and radio beam flying. And he tells you of the faults 
and difficulties usually encountered and how to overcome 
" ' ' ' a plane when the ceiling 


Attention: Present Subscribers 

You may obtain a copy of this FREE 
book by renewing your present subscrip- 
tion. Regardless of vihen your present 

another PRE-PAID* renewal order. 
Your subscription will be extended for 
additional time without duplication. 
Mail in your order and payment today. 


d Sayre on the fundamentals of air r 

soundings. D. W. Tomlinson gives you all the dope on 
altitude flying. Edmund T, Allen gives you the low-D 
on flight testing. D. J. Brimm, Jr. tells you all you l 
in know nhout water flying technique. Tex Rankin 
» precision acrobatics. There are many oil 


This book will help you realize your flying ambitions. The 
Questions and Jnsnuers of typical Department of Commerce 
examinations alone will save you hours of work and study. 

This hook that has set the whole industry talk- 


Forward March In Your Flying Career— with 

AVIATION and this 160 page, practical manual 


MAIL THIS COUPON AT ONCE 


AVIATION, 330 W. 42nd St.. New York, N. Y. 








but < fee”you're in a 'groove— if you're 'impatient 
IO get ahead faster— this book and the monthly 
i.sues of AVIATION can help you with these 
aims. Thousands of our readers who started 
with us as students are now important men in 
the world of flying. .They claim^ that ^the^ all 

by" AVIATufN has helped them to a tl vance. 

cream of much of it is contained in the pages 
of "Pilots Manual" which comes to you free. 


your free copy of the "Pilot’s Manual" 
use the handy form below. Every paid- 
ince new or renewal subscriber may 
copy of this helpful book, without cost, 
aly the regular subscription fee — $3, one 
4 two years— and your book will come 
at once. There may be iust the informa- 
u need in the pages ol 


e convenient form below 


A 500-Cycle 

Blind Landing System 


By Edward Nelson Dingley, Jr. 

Bureau of Engineering , Navy Department 


I N 1920 there was developed a most 
interesting device or system which 
came to be known as the Ambrose 
Channel Piloting Cable. This con- 
sisted of an armored submarine cable 
which was laid on the floor of Am- 
brose Channel in New York harbor 
from the lightship to a point on the 
Brooklyn shore ; a distance of approxi- 
mately five miles. At the lightship end, 
the inner conductor of the cable was 
grounded to the armored sheath and 
at the Brooklyn end the circuit be- 
tween the inner and outer conductors 
was connected to a generator which 
supplied a current of approximately 
five amperes at five hundred cycles. 

The vessel to be piloted by this 
cable was equipped with two loop col- 
lectors secured respectively at the op- 
posite bridge wings in vertical fore 
and aft planes. The loops were within 
forty or fifty feet of the cable and 
each loop was spaced from the other 
by a distance of the same order and 
so it is obvious that as the vessel 
deviated from the center of the chan- 
nel one of the loops would be not 
only nearer to the cable than the 
other but also its plane would more 
nearly intersect the cable and conse- 
quently one of the loops would have 
induced in it a greater voltage than 
the other. To make use of this system, 
the pilot of the vessel was required 
to wear the headphones and to throw 
a switch back and forth in order to de- 
termine which loop picked up the 
greatest signal. This information, of 
course, indicated on which side of 
the cable his vessel was situated at 
the moment. 

At first glance, it is obvious that an 
identical system would not serve to 
guide an aircraft even in horizontal 
flight at an altitude of, say, a thou- 
sand feet. In the first place, the spac- 
ing of the loops mounted on the wing 
tips would be so small compared to 
the distance to the cable, that the 
voltages induced in the loops would 


he nearly identical regardless of the 
position of the aircraft with respect 
to the cable and in the second place, 
if the sheath of the cable constituted 
the sole return path, the field external 
to the cable would be negligibly small 
whereas if the earth were used for the 
return circuit the external field at an 
altitude of a thousand feet would be 
only slightly improved and the re- 
sistance of the earth circuit would re- 
quire high voltages and a large amount 
of power in order to achieve the re- 
quired current flow through the cable. 

These difficulties may be overcome 
if two cables are laid on or buried 
under the ground so as to be parallel 
to each other and spaced apart in a 
horizontal plane by a distance equal to 
twice the desired altitude of the air- 
craft. In the case of the system re- 
cently installed and successfully tested 
at Lakchurst, N. J., by the Navy De- 
partment, the cables are joined at 
their far ends by a shunting conduc- 
tor and one cable is used for the out- 
bound circuit while the other is used 



for the return circuit. This constitutes 
a large horizontal loop. In the air- 
craft, the two collector loops are 
mounted with their planes at right 
angles to each other and with the 
plane of each loop lying at forty-five 
degrees to the horizontal so that when 
the aircraft is in horizontal flight 
directly above the mid-line between 
the two cables and at an altitude 
equal to half the distance between the 
two cables, the plane of each collector 
loop of the aircraft intersects one 
ground cable and at the same time is 
perpendicular to a plane intersecting 
the other cable. In consequence, each 
collector loop receives an optimum 
signal from one ground cable and no 
signal from the other. The relative 
positions of the ground cables and of 
the collector loops in the airplane are 
shown in Figure 2. 

In the aircraft, the output termin- 
als of each loop are connected to indi- 
vidual audio amplifiers, each of which 
is tuned to five hundred cycles and 
the output of each amplifier is con- 
nected to a rectifier type a-c volt- 
meter having a range of 0-5 volts. The 
two voltmeters are mounted in a single 
case with their pivots m the lower 
left-hand and lower right-hand cor- 
ners of the case, respectively, as 
shown in the front view of the in- 
strument in Figure 3. The instrument 
is arranged so that at zero deflection 
both pointers will be vertical; so that 
at full scale deflection both pointers 
will be horizontal and so that at half 
scale deflection the two pointers will 
intersect at the center of the scale 
plate which point is marked by a 
bull's-eye. 

The “glide path” is defined as that 
line in space (left, Figure 2) which 
has an altitude equal to half the hori- 
zontal distance between the two 
ground cables and which is parallel 
to and equidistant from the two ground 
cables. When the aircraft is flying 
normally along this glide path each 




the glide path. Figure 4 represents 
different intersections of the cross- 
pointer instrument. Each position of 
the crossed pointer is assumed when 
the aircraft is in the position relative 
to the glide path shown by the per- 
centages marked on the diagram. 

As thus far described, the glide 
path is horizontal. In order to cause 
the glide path to descend, it is neces- 
sary to reduce the strength of the 
magnetic field in the vertical plane 
mid-way between the two cables. Fig- 
ure 1 illustrates the type of ground 
system now in use at Lakehurst, 
wherein the landing point is at the 
apex of the triangle formed by the 
two converging multiconductor cables. 
The 500-cycle generator is located 
at the airport as near the landing 
point as is desired but well clear 
of the landing areas. The generator 
supplies sufficient current through 
conductor 1 to produce a predeter- 
mined magnetic field at the altitude 
of the desired glide path in the area 
between conductors 1 and 2. The gen- 
(Turn to page 92) 


collector loop receives an optimum 
signal from one ground cable and no 
signal from the other ground cable. 
The currents in the two ground ca- 
bles are identical because they flow 
in one continuous circuit and therefore 
the voltage induced in the two col- 
lector loops will be identical. When 
the output from the two amplifiers is 
sufficient to produce half scale deflec- 
tion of the voltmeters the two point- 
ers cross at the center of the scale 
plate of the instrument. 

When the aircraft is flying parallel 
to the glide path but above it or below 
it or to the right or left of it, each 
collector loop which was previously 
receiving a given induced voltage 
from one cable and none from the 
other, will now receive another value 
of induced voltage from the one cable 
and an additional voltage from the 
other cable which voltage may aid 
or oppose the former depending on 
the position of the aircraft relative 
to the glide path. Since the amplifi- 
cation of each amplifier remains con- 
stant, the indications of the two volt- 
meters must therefore change in pro- 
portion to the collector loop voltages. 
This is best shown in Figure 4, which 
is a graph of the points of intersec- 
tion of the two crossed pointers for 
various assumed positions of the air- 
craft with respect to the glide path. 
Tests conducted at Lakehurst indi- 
cate that tilting the wings 15 or 20 
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EXTENDS SERVICE 
TO WICHITA 



DENVER 


WICHITA 


T^NOWN EVERYWHERE as operators of America’s 
fastest airline, Continental adds to its mileage . . . 
and prestige ... by inaugurating its new East-West 
service between Pueblo and Wichita. 

Continental Air Lines brings Denver and the Rocky 
Mountain coolness within three hours’ flight of Wichita. 

Continental uses nothing but New Texaco Airplane 
Oil and Texaco Aviation Gasoline. 

More scheduled airline mileage is flown with New 
Texaco Airplane Oil than with any other brand. 

Skilled aviation engineering service is available to 
the aviation industry at all times. To get it, phone the 
nearest of 2229 Texaco warehouses or write: 

The Texas Company, Aviation Division, 135 East 
42nd Street, New York City, N. Y. 
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BUYER’S LOG BOOK 

What's New in Accessories, Materials, Supplies, and Equipment 


A particularly versatile deep-drawing press lias been developed by the 
Hydraulic Press Mfg. Co., of Mount Gilead, Ohio. Featuring "smooth-line” 
styling, and "Fastravcrsc” action, the new H-P-M press has all piping, wiring 
and control linkages concealed and all control stations and gauges flush 
mounted. The press embodies three separate hydraulic actions for operating 
respectively, the main draw punch, the blankholder ring, and the die bottom 
of the regulation triple action drawing die. An important feature is the ability 
to vary the pressure at each of the four corners of the blankholder, allowing 
the blank to be held more tightly at some points than at others for the draw- 
ing of difficult and irregular shapes. — Aviation, July, 1939. 

Designed for aircraft maintenance work a line of socket wrench sets is offered 
by the J. H. Williams & Co., New York, covering nuts from J in. to 1 in.. 
with special attachments, drivers, and universal joints. Each set is supplied 
in a strong steel case. — Aviation, July. 1939. 

High altitude will not "pop” the stoppers in liquid containers packed in the 
new air-tight aluminum alloy traveling cases manufactured by the Metals Divi- 
sion of Erie P. Halliburton, Inc. All models are fitted with rubber seal 
gaskets to protect contents from moisture and dust. The stamped shells are 
heat treated to provide strength and finished in a natural Alumilite finish. 
Interiors of women's cases are done in silk with removable dress hangers, 
cosmetic and bottle pockets, and zipper-dosing jewelry pocket. — Aviation, 
July, 1939. 

As aircraft factories continue to expand in size the need for parts handling 
trucks of specialized design becomes greater. Such a truck, of particular inter- 
est to aircraft manufacturers because of its small size and extreme maneuver- 
ability, is the "Stubby" gasoline powered fork type truck built in capacities 
of 2,000, 3,000, and 3,500 lb. by the Clark T ructractor Division of Clark Equip- 
ment Co., Battle Creek. Mich. The truck has a wheelbase of 38 in. and a 
turning radius of 67 in., which means that it can easily turn in intersecting 
aisles each 60 in. wide. The forks have a tiering height of 60 in. and the overall 
height of the machine is approximately 59 in., including the driver, who sits 
on top of the center of the machine with perfect vision in all directions.- — 
Aviation, July, 1939. 

A new type convertible spot welder especially designed for welding aluminum, 
dural and stainless steels as used in the aircraft industry has been installed 
in the Ryan Aeronautical Company factory, San Diego, Calii. Known as the 
model 106, the welder is manufactured by Ralph S. Thacker. Harvey Machine 
Company, Los Angeles. The machine has a clear throat of 36 in. and a space 
between the arms of from 4 to 18 in. Welding capacity is two sheets of .125 
dural. A set of rollers which replace the electrodes quickly convert the ma- 
chine into a seam welder. — Aviation, July, 1939. 

A welcome machine tool innovation designed primarily for aircraft production 
work is offered by Frav-Mershon, Inc., of Glendale, Calif. The new tool is 
classed as a milling machine attachment, as it is opciated on horizontal mills 
and immediately converts any horizontal mill into a full universal. Made in 
two types, it is offered with’ or without a 4 in. spindle travel. It is claimed 
that any milling machine operator can use this attachment without special 
training. — Aviation, July, 1939. 

The new Windikator offered by General Communication Company. Boston, 
Mass., sounds like a useful little gadget, because it offers also a water-tight 
compartment for carrying matches, money, hunting, fishing and marriage 
licenses, etc. Aside from its use as a license container the Windikator also tells 
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Util-A-Tool Kit 


accurately the speed and direction of the wind, model A measuring velocities 
oi 5 to 30 m.p.h., and model B speeds of 10 to 60 m.p.h. We believe this 
should prove of real value to gliding and soaring groups, and also will have 
many applications in other fields of aviation. The unit is light and compact, 
total weight being less than two ounces, and the price is proportionately low. 
—Aviation, July, 1939. 

Looking somewhat like a Chinese puzzle, the Util-A-Tool kit is offered by 
Templeton, Kenly & Company, of Chicago, as the solution to a thousand and 
one puzzling problems around plant and hangar. Among the many possible 
applications are: spreading or pulling together structural members or any 
movable objects within its ten-ton capacity, pushing, hoisting, lifting, lowering, 
clamping, bracing, and tensioning. The Util-A-Tool also removes gears, 
wheels, pulley, and propellers. Five sizes are available, each in a compact 
metal box complete with instructions. The set includes appropriate jaws, 
clamps, chains and fittings for use with a special mechanical jack that oper- 
ates either in tension or compression. — Aviation, July, 1939. 

As tooling continues to play a relatively more important part in the produc- 
tion of metal aircraft the development of tool and die making machinery has 
become vital to perfection of economical aircraft production methods. A par- 
ticularly interesting machine for such work is the Hack multi-versal tool and 
die making machine perfected and patented by the Hack Machine Company, 
Chicago, III. This machine serves also as a short run production machine 
for quick set ups. Operations for which it is designed include jig boring, 
vertical and horizontal milling, contour milling, slotting, filing, drilling, grind- 
ing, broaching, and sawing. Changes from one attachment to another arc 
easily made by one man. — Aviation, July, 1939. 

Designed to solve the many maintenance problems involving applications oi 
more than normal man-power to pulling, pushing, clamping, spreading, and 
bending operations, the “Porto-Power” hydraulic ram device has been de- 
veloped by the Black-Hawk Mfg. Co. of Milwaukee, Wis. This equipment 
consists of a 10-ton remotely controlled hydraulic unit, special attachments, and 
a press, all mounted on a portable stand that can be rolled anywhere in the 
shop or hangar. The hydraulic unit consists of a hand-operated pump sepa- 
rated from the ram by a six-foot high pressure hose, enabling the ram to be 
operated in any direction. The press is sufficiently wide to straighten bent 
propellers, extensions are available to convert the ram into a jack for lifting 
a wing into place, and other combinations of the equipment arc readily made 
to fit the requirements of any job. — Aviation, July, 1939. 

In keeping with the maintenance theme of this issue of Aviation, we arc 
pleased to note a strong flavor of maintenance items among the many current 
trade catalogs which have come to our attention, and of which we offer the 
following for your consideration. Please write direct to the firms listed: 

American Seamless Flexible Metal Tubing — A 24-page liberally illus- 
trated manual and catalog of flexible tubing available for aircraft requirements. 
The American Brass Co., Waterbury, Conn. 

The Principles ok Valve Reconditioning — An invaluable reference work 
for the maintenance shop, dealing with valve maintenance in 22 pages of well 
illustrated and graphically presented valve system maintenance information. 
The Black & Decker Mfg. Co., Towson, Md. 

Engle Aircraft Specialties — A 32-page illustrated catalog of the complete 
line of Engle aircraft specialties, which consists of cowlings, speed rings, 
deflectors, manifolds, spinners, wheels, and many other special items manufac- 
tured from sheet aluminum or steel alloys. Engle Aircraft Specialties, Escon- 
dido. Calif. 

Fafnir Ball and Roller Bearings for Aircraft — An 8-page illustrated 
folder containing tables of dimensions and load capacities of Fafnir bearings 
and other information of special interest to aircraft designers and maintenance 
men. The Fafnir Bearing Co., New Britain, Conn. 

Parker-Kalon Socket Screw Drafting Room Chart — This interesting 
device is a circular reference chart giving full information on diameter, length 
and threads per inch of a wide range of socket cap screws, set screws, and socket 
head stripper bolts. Parker-Kalon Corporation, 200 Varick St., New York. X. Y. 
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Lycoming 65 

Manufacturer rates engine approved for 75 hp. 
at lower output for the present. 


C onstruction and design details 
of the Lycoming Model 0-145-B 
engine, announced in Aviation for 
June, 1939, are now released by the 
Aviation Manufacturing Co. Al- 
though it is rated at 65 hp. (2550 
r.p.m.) the new engine develops 75 
hp. at 3100 r.p.m. The 75 hp. rating 
is approved under ATC No. 210. 
Cruising power of 47 hp. is available 
at 2300 r.p.m. using 73 octane fuel. 
Weight with single ignition is 155 
hp. Fuel consumption is 54 gal. per 
hr. at full throttle and 3} gal. per hr. 
at cruising. 

The integral crankcase and cylinder 
block is split vertically through the 
center with a ground metal to metal 
joint and bolted together with through 
bolts as in the 50 hp. engine. Four 
mounting bosses are cast integral 
with the crankcase sections provid- 
ing a platform type mounting. Main 
and connecting rod bearings are the 
precision type replaceable steel back 
copper lead lined bearings. 

The lubrication system provides 
automatic valve gear lubrication and 
features a gear type pressure oil 
pump driven from the crankshaft. 
Oil is forced through the camshaft 
to all cam bearings, crankshaft main 
bearings and connecting rod bearings. 


Crankshaft is bored to provide 
centrifugal sludge removers at all 
passages leading to the main bear- 
ings. Pistons and piston pins arc 
lubricated by splash. A screen oil 
baffle is provided between the main 
crankcase sections and the oil pan. 

The crankshaft is a one-piece 
forged steel alloy nitrided type with 
four throws and three main bearings. 
Each crankshaft is statically and 
dynamically balanced. The rear pro- 
peller flange is forged integral with 
the shaft. 

The camshaft is a heat treated 
forging with hardened lobes and 
drilled for lightness and to provide 
oil passages. Mushroom type steel 
cam followers with hardened faces 
and sockets operate directly in the 
crankcase section. Push rods are 
steel tubing with hardened ball ends. 
Forged steel rocker arms are sup- 
ported on full floating pins in the 
cylinder head and secured in place 
by means of end plugs. 

Material of intake valves in chrome 
nickel steel and exhaust valves is 
austenitic steel. Aluminum bronze 
valve seats are rolled in the head. 
Valve guides are of phosphorus 
bronze. Valves may be adjusted by 
means of the screw and locknut ad- 


justment provided in the rocker arms. 

Forged steel split cap type connect- 
ing rods employing bronze bushings 
in the small end and precision re- 
placeable copper lead lined bearings 
in the crank pin end are used. 

Pistons are cast Lo-Ex aluminum 
alloy and are machined with four 
ring grooves; two compression rings, 
one oil regulating ring and one oil 
scraper ring. Full floating type 
piston pins are used with aluminum 
alloy plugs inserted in each end. The 
use of the aluminum pistons operat- 
ing in the cast semi-steel heat 
treated cylinder bores provides ex- 
cellent bearing surfaces which elim- 
inate scuffing of pistons and rings. 

Equipment includes a Bendix- 
Stromberg type NAS2 carburetor. 
Excellent distribution of the fuel-air 
mixture to each cylinder intake port 
is obtained by the center-zone induc- 
tion system which is cast directly in 
the oil pan. Each cylinder has a sep- 
arate interchangeable intake pipe. 
By passing through the oil pan the 
mixture is kept at a more uniform 
temperature permitting the engine to 
respond rapidly to full throttle after 
long glides. The Scintilla SF4L 
magneto is standard equipment. 

Overall dimensions of the Model 
0-145-B1, which is equipped with 
single ignition, are as follows ; overall 
width 29.56 inches, overall height 
20.12 inches and overall length 23.75 

Specifications are as follows: 
Rating at sea level .'.65 hp. at 2550 r.p.m. 

Cruising rating 47 lip. at 2300 r.p.m. 

Bore and stroke 31 x 31 

Displacement 344-5 cu. in. 

Compression ratio . T. 6.5 :1 

Weight (Single Ignitiortjii. 155 lb. 




REVIEW. COMMENT. FORECAST 




C. F. McReynoldi. Pacific Coast 
Bteino Stubblefield, Washington 


JULY 1939 



United A. L. Wins AVIATION Award 


national /tyyavm 


U.A.L. Wins Aviation s 
Maintenance Award 


The Airline Engineering and 
Maintenance Conference of the 
Air-Transport Association held 
one of its most interesting and 
successful meetings at the Town 
House, Los Angeles on June 12, 
13 and 14. Centered as it was 
in the midst of California's 
booming aircraft industry, the 
conferees reported that they 
gained almost as much from 
contacts and inspection trips 
outside as they did in the 2i-day 
program of meetings. 

After a few opening com- 
ments by William Littlewood of 
American Airlines, serving as 
chairman of the conference, 
Robert Gross of Lockheed Air- 
craft set the ball rolling on 
Monday morning with a talk on 
"Air Transport Problems as the 
Aircraft Manufacturer Sees 
Them.” He was followed by 
H. E. W. Tinker of Douglas 
Aircraft speaking on "Coordi- 
nating Operators Requirements 
with Transport Design and 
Maintenance." After luncheon 
the conference went into session 
with one of its customary item- 



: SOARING SEASON — is 
upon us. Early last month 
Woodbridge Brown, above, flew 
his Bowlus sailplane from Wich- 
ita, Texas to Wichita, Kansas, 


ft. Then Ted Beliak, hopped 
across Lake Michigan. Moral — 

June 24-July 9. 




engines 
Tuesday 
the conference worked through a 
long list of topics on instru- 
ments, aircraft maintenance and I 
miscellaneous subjects. Wednes- 
day morning the meeting fin- 
ished up with consideration of 
general problems of interest tc 
maintenance men such as stand- 
ards, reports, C.A.A. inspec- 

High-lighting the Dutch- 
Treat Dinner on Tuesday eve- 
ning was the presentation by 
S. Paul Johnston, editor of 
Aviation to United Airlines 
of this magazine's annual main- 
tenance award. Presented an- 
nually "in recognition of out- 
standing contribution to the 
field of maintenance of equip- 
Transportation,” 
the award in 1937 was awarded 
William A. Hamilton of 
TWA, in 1938 to H. D. In- 
galls of American Airlines. 
This year a modification of rules 
governing the award of the 
plaque put the selection of the 


generous approval by 
maintenance men attending the 
conference. 

Headline speaker of the Tues- 
day night dinner was Harry 
Stuhldreher once a member of 
Knute Rockne's famous four 
horsemen of Notre Dame and 
present a football coach at 
the University of Wisconsin. 


Triumph and Tragedy 


Outstanding triumph, then 
stark tragedy fell to the lot of 
our flying friends South of the 
Rio Grande last month as Fran- 
cisco Sarabia first shattered the 
Mexico City-New York record, 
then met death as his plane 
crashed into the Potomac River 
just after take-off from Bolling 

Field, Md. 

Few record flights within re- 
nt years were more dramat- 
ically brilliant than Sarabia's 
flight northward. Flying the 
Gee Bee racer “Q.E.D.” which 
had been originally built for 
Jacqueline Cochran to use in the 
MacRobertson race, Sarabia 
took off from the high upland 
airport near Mexico City with 
some 52S gal. of fuel, at dawn 
May 24. For 2,350 miles he flew 
high, pushing his stubby 


ir it’s 1,000 rated hp. in the 
e of widespread storms. At 
0 p.m. (EDT), just after a 


Bennett Field, Brooklyn. With 
his fuel gages hard-up against 
the empty mark, the dynamic 
little flier, who had created and 
operated Mexico’s biggest do- 
mestic airline, did not dare risk, 
even a preliminary circle of the 
field. Instead he headed straight 
in for a landing with a moderate 
wind directly on his tail. In spite 



hastened 
the Mex 
charges 


of his speed of at least 120 
m.p.h. his contact and roll were 
as neatly tree-pointed and 
smooth as a pilot ever made. His 
time of 10 hours and 37 minutes 
beat the old Earhart mark by 
almost four hours. 

A big throng of his country- 
men and a large group of Amer- 
ican airmen showered congratu- 
lations on the flier. For a week 
he was properly lionised as the 
hero of the opening of Mexico's 
pavilion at the New York 
World's Fair. Then the newly 
crowned “Lindbergh of Mexico” 
flew his racer to Washington 
where he received the congratu- 
lations of President Roosevelt 
and of high-ranking American 
Air Officials. Then June 7. 
Sarabia climbed into his plane 
for what was to have been a 
non-stop flight to his Mother's 
home at Lerdo, Durango, 
Mexico. Once more with his 
tanks crammed full of fuel, he 
lifted the Q.E.D. off the long 
runway of Bolling Field. Some- 
thing went wrong. Possibly the 
engine for a few seconds failed 


to deliver its full horsepower; 
Possibly the heavily loaded 
plane (field men estimated the 
plane's wing loading at. take-off 
at 78 lb. per sq.ft.) struck a 
gust or a down draft of air- In 
any case, quicker than words 
can describe it, the racer 
dropped from a height of about 
50 ft. into the Potomac. By the 
time frantic rescuers could 
reach him, Sarabia had died, 
apparently from drowning. 

Mexico was stunned. Someone 
started the rumor of sabotage. 
A crowd of hysterical students 
stoned the American School in 
Mexico City, then were only 
prevented from attacking the 
American Embassy, by police 
Mexico’s Am- 
he United States 
Foreign Minister 
sure America and 
public that the 
ridiculous and 
impletely unfounded. The U.S. 
Army Air Corps dispatched its 
big “Super-Fortress" Boeing 
Bomber to Mexico City carrying 
Sarabia's remains and renewed 
expressions of sympathy from 
President Roosevelt to President 
Cardenas and to the Mexican 
people. The funeral in Mexico 
City was one of the largest and 
most impressive ever accorded a 
citizen of Mexico. It was de- 
servedly so. 


Air Fair Packs 'Em In 

20,000 per day visit Avia- 
tion Building at New York 
Fair Grounds 

“A smash hit from the day it 
opened” is the way the New 
York World-Telegram describes 
the aviation exhibit at the New 
York World’s Fair. If it’s pos- 
sible to add anything to such a 
tribute, we hereby give our own 
opinion that the exhibit is not 
only a smash hit from an at- 
tendance point of view (ap- 
proximately 20,000 a day have 
been piling into the building in 
recent weeks) but that this par- 
ticular show is going to do more 
good for the aeronautical indus- 
try than any previous effort 
along similar lines during the 
past two decades. 

May 20, the opening cere- 
monies developed into a spec- 
tacular kick-off for the project. 
Seemingly the mere fact that 
the day had been designated as 
Aviation Day was enough to at- 
tract a throng of 232,426 cus- 
tomers through the Fair’s turn- 
stiles, the largest attendance on 


any Saturday since the opening , the last 65 million passenger- 
on April 30. Break of the day I miles flown by these domestic 
was the fact that Pan American airlines represent a perfect 


Airway's that aftei'noon dis- 
patched the inaugural air mail 
flight of its new trans-Atlantic 
service from nearby Port Wash- 

take-off the big four motored 
Atlantic Clipper circled low over 
the Aviation building where the 
dedication ceremonies were in 
progress. Through a public ad- 
dress system the big crowd 
assembled was able to hear all 

tween Captain A. E. La Porte 
and Chairman Robert Hinckley 
of the CAA. Captain La Porte 
sent greetings to Captain 
Towers, veteran of the NC 
Trans-Atlantic flight of 1919 
who was attending the dedica- 
tion. Then as the Clipper moved 


safety record, not a single cas- 

Major General Delos C. Em- 
mons, Commander of General 
Headquarters Air Force, spoke 
on military aviation in the light 
of the President’s Expansion 
Program. 

Mr. Morgan then introduced 
Captain Towers, U.S.N. Cap- 
tain Towers recalled the Navy 
transatlantic flights, but passed 
over them briefly before con- 
gratulating the industry on the 
building and its exhibits. 

Colonel Edgar S. Gorrell, 
president of the Air Transport 
Association, was the next 
speaker. He praised the work 
of the Civil Aeronautics Au- 
thority in aiding air transport 



away Captain La Porte said 
“Everything is fine. We are 
ready to go on. We are now 
about to proceed to Europe.” 
Mr. Hinckley, visibly moved, re- 
plied "Proceed to Europe, Cap- 
tain La Porte. Proceed to 
Europe with the mail!” 

Thomas Morgan, chairman of 
the Advisory Committee on 
Aviation for the Fair had previ- 
ously begun the dedication cere- 
monies by pointing to the build- 

blc proof of the interest and 
unity of the aviation industry 
throughout this joint enterprise. 

"American airplanes have con- 
quered the mighty Pacific,” Mr. 
Hinckley said, "Luxurious and 
efficient American airplanes 
travel over a network of air- 
lines in South America and in 
our country. In this connection 
let me report with pride that I 


and in interesting banks and in- 
surance companies in giving 
financial support to airlines. 

Grover Whalen, president of 
the New York World's Fair, 
commented on the important 
part aviation would play in the 
World of Tomorrow. He was 
followed by Representative Mel- 
vin Maas, of Minnesota and 
Fiorello H. LaGuardia, who con- 
cluded, "The Fair is the first 
thing that has happened in this 
world that challenges descrip- 
tion in any language. And avia- 
tion is one of America's greatest 
contributions to civilization to- 
day and to the world of tomor- 

At the close of the Mayor's 
remarks, the speakers walked 
to the entrance of the building 
where Colonel Gorrell cut a rib- 
bon to symbolize its official open- 
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Low Ceiling Forecast For Route Extensions 

Moil System Expansion at last is up for formal treatment 
but the die is alreadv cast. Congressmen will resist com- 
munity-pride pressure except where new poundage or 
genuine commercial need can be shown, and that is hard 
to do. Post Office cannot promise mail unless it can get 
appropriations from Congress. Recent action on the Hill 
answers that one. Even if CAA would issue certificate 
without promise of mail, such certificates would be worth- 
less. The old national defense argument will be worked to 
the limit, without much avail. Expect to see only a few 
new routes. Meanwhile, improvement in existing system, 
more frequent deliveries, is the watchword. 

When Lindbergh told the War Department that research 

was more important than a sky full of airplanes, so many 
congressmen agreed with him that for a time it seemed 
that appropriations to build authorized expansion airplanes 
would be delayed. But actually, not one wheel in the whole 
new defense program could ever have been stalled or even 
slowed down; public opinion horsepower was irresistible. 

All Dirigibles Down. The art is deader than ever since the 
French launched originals in the 1850s. Ickes prevented 
helium sales to Germany because she might turn it to mili- 
tary use. Then our own Army and Navy dropped the ait 
cold, saying it has no military value. The Stubblefield 
award goes to the Government this month for this col- 
lossal contradiction. Now President Roosevelt throws a fit 
because Goodyear submits an alternative bid and he pigeon- 
holes his authorization from Congress to build a ship. Only 
hope of balloonatics is that F.D.R. will change his mind or 
Congress will overrule him. 

War Department played 'possum with the Hill bill to set 
up what amounted to another Wright Field, plus a federal 
“yardstick” airplane plant. Louis Johnson had promised 
airplane manufacturers vaguely there would be no yard- 
stick. The Department regards it as unnecessary in view 
of rigid inspection and profit ceiling, called it a log-rolling 
maneuver. But Senator Hill lured support with such bait 
as aviation research, pilot training, metallurgical study — 
things a lot of people want. 

G-Travel is on the up since airlines got two concessions; 
(1) modification of the Roosevelt order so that government 
employees may fly and get their department head’s approval 
afterward, and (2) an order from CAA giving them the 
regular 15 per cent travel card discount. Most lines are 
pleased but regard status as temporary, until final outcome 
of the commercial travel discount investigation. 

SPARE PARTS: Congressmen gasped at DC-4, visiting here; 
so did old flyers; it accelerates so mightily on the ground 
you stick to the chair back. . . Stand there long enough 
and you’ll see every notable in aviation — not at Fifth and 
42d but at Fourteenth and Pennsylvania. . . . Chronic air 
line spongers and turnstile crashers are still trying to work 
out a dead-head scheme. . . Don’t think that reorganization 
of CAA is dead; it’s now in the hotel room stage of incuba- 
tion. . . . United Air Lines' research plane here took avia- 
tion writers on demonstration of radio teletype receiver; 
we talked to the station in Baltimore and it typewrote right 
back at us; present range: 150 miles. . . . State and War 
Departments don’t like Germany’s purchase of big airport 
in Bolivia, but they can't do anything about it. . . . Army and 
Navy are increasingly interested in liquid-cooled engines. 
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575 Miles per Hour 

IN A FREE DIVE ACHIEVED BY THIS 



CURTISS ' HAWK 75-A" 


Equipped with 



This unprecedented speed was attained under 
tests by the builders of the above plane — Curtiss 
Aeroplane Division, Curtiss-Wright Corporation. 
Buffalo, N. Y. Their successful completion proved 
the soundness of design and construction, not 
only of the plane itself but of all the parts enter- 
ing into it. 

NORMA - HOFFMANN PRECISION BEAR- 
INGS were employed in both the engine and flight 
controls of this plane, as well as in the hinges 
of the actual control surfaces. 

Where the bearings must not fail — on land, at sea, 
or in the air — NORMA - HOFFMANN PRE- 
CISION BEARINGS are the choice of engineers 
and designers of planes, engines (including super- 
chargers), engine accessories, control apparatus, 
instruments, radio equipment, cameras, and land- 
ing field equipment. 
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NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 
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Ration manufacturing 


Lockheed in High Gear 

Production passes one per 
day as orders pour in 

Production at the Lockheed 
plant during June slipped 
smoothly into high gear as five 
of the 14B twin-engine bomber 
transports rolled out of the fac- 
tory every four days, and this 
rate was expected to hit three 
planes every two days before 

mated that Lockheed will be 
able to complete its huge orders 
for bombers well within the 
year. More than 7,000 employees 
are currently on the payroll, 
compared with less than 3,000 
at the start of the year. As a 
forward step in employee rela- 
tions Lockheed has distributed 
an annual report prepared es- 
pecially for employees and in- 
terpreted in terms of jobs and 
working conditions. In addition 
to Lockheed’s military business 
the orders continue to pour in 
for Model 14 transports and 
other Lockheed commercial 
models. Trans-Canada Air Lines 
ordered six additional Model 14s 
early in June for delivery dur- 
ing August. When the new 
planes are delivered Trans- 
Canada will have 20 Lockheeds 
in operation, five Electras, and 
fifteen 14s. Two additional 14s 
have been ordered by the French 
Air Ministry for the Mediter- 
ranean service to Africa and 
Madagascar. Three 14s were 
delivered for this line recently. 
In enlarging its production fa- 
cilities Lockheed announces in- 
stallation of two new resistance 
electrical welding machines, said 
to be the largest in size and 
capacity in any aircraft factory. 
Built by the Federal Machine & 
Welding Company, they are 
capable of welding two sheets 
of aluminum alloy 4th in. thick, 
and with a throat depth of 50 
in. Both seam and spot welding 

Douglas Backlog Sets 
New Record for Industry 

Douglas Aircraft Company 
took another business spurt 
during May with award of the 
Army contract for manufacture 
of approximately $15,000,000 
worth of twin-engine attack- 
bombers. This brought the 
Douglas unfilled business back- 

approximately $50,000,000, and 
it is believed the Douglas pay- 
roll will soon be upped to new 


levels, probably in excess of 
10,000 persons. 

In a recent report on first 
quarter operations, for the 
three months ended last Feb. 
28, Douglas showed net profits 
of $771,522, compared with 
$406,771 for the same period 
last year. Development ex- 
penses incurred during the first 
quarter totalled $616,872, of 
which $587,907 was charged to 
current earnings. Much of 
this development work is 
thought to represent the secret 
giant Army bomber project 
under way, although part of it 
covers work on the DC-5. At 
the close of February the bal- 
ance sheet showed deferred 
experimental expenses of 
$1,145,868, including $814,139 
for the DC-4 and $321,729 for 
the DC-5. Completion of the 
200th DC-3 transport plane was 
celebrated by Douglas and 
American Airlines officials on 
June 1st, with delivery of the 
“Oklahoma City” to American 
Airlines. American Airlines, 
100 per cent Douglas equipped, 
operates 53 Douglas transports. 

North American Turns Out 
Four Each Working Day 

A report issued by J. H. 
Kindelberger, president, reveals 
that the earnings of North 
American Aviation, Inc., during 
the second period of 1939, end- 
ing June 30th, will probably ex- 
ceed the record eai'nings shown 
during the first quarter. Earn- 
ings for the three months ended 
March 31st, last, were $1,355,952, 
and net sales for the three 
months were $6,078,694. Output 


is now exceeding all previous 
production records, with 70 
planes delivered in April and 80 
shipped in May. Most of these 
deliveries are against a British 
order for 400 planes and a 
French order for 200 planes, of 
the basic trainer type, with the 
possibility that the French 
order will be increased by an 
additional 200 planes of the 
same type. As North American 
is working on a five-day week 
basis the present production 
rate approximates four planes 

New Firms in California 

Subcontracting companies 
make hay in sunshine 

Increasing pressure for mili- 
tary aircraft production is forc- 
ing continuation of the expan- 
sion of sub-contracting firms in 
the Southern-California area. 

Latest plant to enter the avia- 
tion field is the Duplex Cinema 
Equipment Co., of Hollywood. 
This firm has been world-fa- 
mous for many years as devel- 
opers and manufacturers of 
some of the moving picture in- 
dustry’s most complex precision 
equipment such as sound record- 
ing devices, color printing ma- 
chines, and special equipment 
for trick photography. The firm 
has also been prominent in the 
development of television ap- 
paratus. The new aviation divi- 
sion will be in charge of Mr. G. 
W. Carleton, one of the four 
brothers who operate this unique 
plant. During the world war 

tions manufacture for the U. S. 
government, and also perfected 


an aerial torpedo fuse that was 
used for depth bombing of sub- 
marines. The Duplex Cinema 
Equipment Company will direct 
its attention primarily to dif- 
ficult technical problems in con- 
nection with aircraft design and 
manufacture, rather than 
straight production work. 

On the production side both 
Interstate Aircraft & Engineer- 
ing Corp., and Aircraft Preci- 
sion Products, Inc., have shown 
rapid expansion of their air- 
craft parts manufacturing work. 
A statement by Don Smith, 
president of Interstate Aircraft 
& Engineering Corp., reveals 
that the company has been oper- 
ating profitably for several 
months, although the annual 
statement for the year ended 
April 30, showed a loss of about 
$50,000. May business delivered 
totalled $40,000, and the monthly 
volume is expected to double this 
figure shortly. About 130 men 
were on the payroll on June 1st, 
with prospects of increasing 
this to more than 200 within 
60 days. This firm contracts 
primarily for machine work for 
Douglas, North American, Lock- 
heed, Vultee, and Glenn L. 
Martin. A statement by Mr. 
C. A. Herbert, president of Air- 
craft Precision Products, Inc., 
reveals that the engineering de- 
partment has been increased 
from one to eight men, and that 
addition of a night shift during 
June will approximately double 
the payroll of 80 persons. Back- 
log of unfilled orders now ag- 
gregates $160,000, although this 
figure does not include experi- 
mental work in progress on a 
cost plus basis. Continental 
Aeronautic Corp., which recently 
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ENGINEERING 


Engineering Events 

Summer to offer many 
good meetings 

Coming months offer a par- 
ticularly attractive schedule of 
meetings of interest to the aero- 
nautical engineer. 

On June 30 and July 1 the 
institute of the aeronautical 
sciences will hold a meeting at 
Elmira, New York, in connec- 
tion with the Tenth Annual 
National Soaring Contest. July 

10 the American Society of 
Mechanical Engineers will hold 
a session on trans-oceanic Hying 
at the San Francisco World's 

From Sept. 4 to Sept. 8 the 
Mechanical Engineers will hold 
a joint meeting in New York 
with England’s Institute of 
Mechanical Engineers to discuss 
the mechanical problems of mod- 
ern transportation. From Sept. 

11 through Sept. 15 the Insti- 
tute of the Aeronautical Sciences 
will hold an International Con- 
gress at Columbia University 
with a dinner on the 15th to 
climax the meeting. 

Headliner for October will be 
the Society of Automotive En- 
gineering’s National Aircraft 
Production meeting at Los An- 

Arthur Nutt Surveys 
Engine Progress forS.A.E. 

One of the outstanding papers 
presented at the World Auto- 
motive Engineering Congress of 
the S.A.E. held at San Fran- 
cisco, June 7, was that on “Air- 
craft Engines and their Lubri- 
cation," by Arthur Nutt, vice- 
president of engineering for the 
W right Aeronautical Corpora- 
tion. As the engineer directly 
responsible for the development 
of the new 2,000 hp. eighteen- 
cylinder Wright Duplex-Cyclone 
he was well qualified to speak 
on that subject. 

Between 1925 and 1939 the 
specific weight of the Cyclone 
engine decreased from 2.2 lb. 
per hp. to approximately 1.1 
lb. In his paper, Mr. Nutt dis- 
cusses each of the separate fac- 
tors which contributed to the 
improvement. The paper com- 
plete covers some 28 double- 
spaced typewritten pages. Here 
are some of its highlights: 

On Co-Axial Propellers:. ..“With 
the increase in engine power 
and speed the propeller problem 
becomes more complicated . . . 
Co-axial propellers, namely, two 
propellers rotating in opposite 


directions on one propeller shaft 
appeal's to be one answer to 
this problem. Not only is a 
small diameter propeller ob- 
tained but engine torque is el- 
iminated, making a very nice 
handling airplane as far as 
ground and flying characteris- 
tics are concerned. There may 
be a slight penalty in propeller 
efficiency but to date there is 
no evidence to show that such 
is the case. There will be a 
slight penalty in weight prob- 
ably but the gains will more 



than compensate for this fact. 
The interest in the construction 
of co-axial propellers has prob- 
ably been lukewarm because of 
the complication of the design 
of controllable pitch propellers 
which is not insurmountable." 
On cooling: . . . “The improve- 
ment in cooling . . . shows an 
increase in cooling area in the 
cylinder head of about 600 sq.- 
in. to approximately 2,300 sq.in. 
. . . The iimit on cooling has not 
been reached by any means . . . 
Considerable research work is 
now taking place on various 
methods of applying fins to cyl- 
inders which will provide thin- 
ner, deeper and closer spaced 
fins . . . The writer believes if 
sufficient finning is applied to 
an air-cooled cylinder head that 
decreased sensitivity to detona- 
tion, decreased fuel consump- 
tion, less sensitivity to cooling 
air temperature variation and 
higher brake mean effective 
pressure will be obtained.” 

On the Dynamic Damper: . "One 
of the items which has con- 
tributed more toward the de- 
velopment of aircraft engines 
during the past twenty years 
than any other single item is 
the dynamic damper . . . The 
introduction of this damper . . . 
has made it possible to increase 
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the power of present aircraft 
engines without increasing 
weights of the crankshaft 
propeller systems . . . Almost 
any undesirable order of vibra- 
tion can be eliminated by the 
construction of dampers tuned 
to the proper frequency. The 
damper has taken the crank- 
shaft and propeller system def- 
initely out of the ‘cut and try’ 
empirical design class." 

On Lubrication: . . , “In regard 
to the lubrication of aircraft 
engines, there is little question 
that the progress in the develop- 
ment of lubricating oils has not 
kept pace with the progress of 
fuels and engine development. 
The results of the oxidation 
of oil are very evident when 
aircraft engine is torn down for 
examination after 500 hours of 
airline operation . . . Manifestly 
a great deal of research work 
should be done to eliminate this 
tendency for lubricating oil 
oxidise . . . Oil consumption 
considered to be an important 
factor, particularly on 
range airplanes, and it 
little mathematics to figure the 
saving possible by a reduction 
in oil consumption of .01 lb. per 
brake horsepower during a 
twenty-hour flight. 

On Dynamic Suspension: .. .“Pro- 
fessor E. S. Taylor and K. A. 
Browne developed what is known 
as ‘Dynamic Suspension,’ . . . 
Briefly, the system is similar to 
the Chrysler ‘floating power’ but 
is accomplished by means of the 
suspension all on the rear of the 
engine ... As an example of 
what this device will do t< 
engine installation, a 40 
cent reduction in vibration 



>. Nazir, 

h worker in aerodynamics 
at Queen Mary College, London 
is presently in America. He 
holds patents on an interesting- 
looking “cut-flap" designed to de- 
crease stalling on tapered wings, 
without loss of lift. 


measured by a vibration appar- 
atus in one two-engined air- 
plane. The use of this system 
and the principle involved will 
naturally permit the use of even 
higher power engines without 
the detrimental effects of vibra- 
tion or explosion forces on the 
airplane structure and passen- 


On Fuel Injection: . . . “Spark 
ignition engines are being pro- 
duced there in Germany in pro- 
duction using gasoline injection 
into the manifolds. It is be- 
lieved that if the so-called 
safety type of fuel is to be used 
in spark ignition engines that it 


) the cylinder to obtain 


the benefit of the heat compres- 
sion required to obtain satisfac- 
tory vaporization. The writer 
believes that more engines will 
be built with fuel injection in 
the future using the so-called 
safety type of fuel of high oc- 
tane number. The development 
of fuel injection has been re- 
tarded primarily because of the 
introduction of the ice-free car- 
buretor and also the lack of 
satisfactory high octane, low 
volatile fuels at a reasonable 
price. With new fuels recently 
in the picture and the desire for 
elimination of highly volatile 
fuels from the standpoint of fire 

for going ahead with the further 
development of fuel injection." 


$177,346 for depreciation, amor- 
tization, and obsolescence; 
$70,000 for Federal income tax; 
$30,000 for reserve. Equals 


share in the 1938 quarter. 
Earnings for the last quarter 
of 1938 were $216,661 or 52 
cents a share after deductions 
of $169,857 and net favorable 
year-end adjustments of $65,065. 

» Grumman Aircraft Engi- 
neering Co., dividend of 25 
cents, payable June 7 to stock 
of record May 21. Previous 
dividend of 25 cents in Decern- 


FINANCE 


» Aero Supply Manufacturing 
Co., for quarter ending March 
31, 1939, net profit of $16,768, 
equal after dividend require- 
ments on Class A stock, to 2 
cents each on 425,121 Class B 

» Air Associates, Inc., declared 
the regular quarterly dividend 
of $1.75 per share on the first 
preferred stock, payable July 1, 
1939 ; and the regular quarterly 
dividend of 121 cents per share 
on the common, payable June 
26, 1939. 

» American Airlines, Inc. 
and subsidiaries, for quarter 
ending March 31, 1939, net i 
come of $23,801 after deprec 
tion, interest and Federal i 
come taxes, equal to 8 cents each 
on 292,044 capital shares. Com- 
pares with net loss of $232,008 
for same period last year. Ex- 
penses for the period were 
$2,270,691 against $1,980,950 in 
like 1938 period. Income before 
deductions for depreciation, ob- 
solescence, interest, taxes, was 
$338,508 against $195,721, a 
gain of 73 per cent 

» The Aviation Corporation 
offered to stockholders of record 
on June 22, 1939, additional 
shares of capital stock of the 
company in the ratio of one 
new share for each three shares 
held, at a price to be determined 
later. Rights to subscribe were 
mailed on July 6, 1939. In 
order to assure the receipt of 
the additional capital, the com- 
pany plans to contract with a 
group of underwriters, headed 
by Schroeder, Rockefeller & Co. 
and Emanuel & Co. to purchase 
all shares not subscribed for by 
the stockholders. 


SEC covering 170,000 shares of 
$1 par value common stock. The 
shares were offered for sub- 
scription pro rata to stock- 
holders of record June 20, at 
$2.50 each in the ratio of four 
for one. Rights, expiring July 
10, are not transferrable, and 
are exercisable only in amounts 
calling for full shares. The 
shares not subscribed for by 
stockholders may be offered or 
sold at any time after July 10 
at prices determined by the 
Board of Directors, but not less 
than the book value of such 
shares at the end of the calen- 
dar year preceding the date of 
such sale. 

» Borg -Warner Corp. (of 
which Pump Engineering Serv- 
ice Corp. is a recently acquired 
subsidiary), declared a dividend 

mon stock, payable July 1 to 
stock of record June 16, 1939. 

» Cessna Aircraft Co. for 
four months ending March 31, 
1939, net loss of $1,123. 

» Continental Motors Corp., 
for quarter ending April 30, 
1939, net profit of $15,430, 
against net loss of $141,664 in 
preceding quarter, and net loss 
of $29,693 in the same 1938 
quarter. For six months end- 
ing April 30, 1939, net loss of 
$126,234, compared with loss of 
$190,421 for like 1938 period. 
Unfilled orders, about $2,800,000. 

» Curtiss-Wright Corporation 
authorized a dividend of 50 cents 
a share on the Class A stock. 
Last year the company paid one 
dividend of $1 on Dec. 15. 

» Eastern Air Lines, Inc., for 
quarter ending March 31, 1939, 
net profit of $233,125, after 


» Howard Aircraft Corp., for 
r months ending April 30, 
9, net loss of $87,646. 

» Transcontinental & Western 
for quarter ending March 
31, 1939, net loss of $364,844, a 
decrease of $113,262 in the 
losses reported for the same 
period last year. Operating 

last year’s period, being $1,- 
321,874 for 1939. Operating 
expenses decreased $48,661 from 
the 1938 quarter. 

» United Aircraft Products, 
Inc. of Dayton, 0., through 
Burr & Co. and John J. Bergen 
& Co., made public offering of 
93,585 shares of common stock 
at $6.25 a share. Net proceeds 
from the sale of 10,000 shares 
purchased from the company 
will be added to the corpora- 
tion’s working capital for ex- 
pansion, the remaining 83,585 
shares to be acquired from in- 
dividual owners who will re- 
ceive the net proceeds from 
their sale. The company was 
established in 1929 and manu- 
factures aircraft accessories and 
equipment for sale to aircraft 
manufacturers. Net sales have 
increased in each of the last six 
years from $121,672 in 1933 to 
$565,414 in 1938. The company 
has no funded debt other than 
a first mortgage on land and 
buildings which has been re- 
duced to $24,834. 

» United Air Lines Transport 
Corp., for the quarter ending 
March 31, 1939, net loss of 
$419,085, after taxes and other 
charges, compared with loss of 
$667,674 in the 1938 period. 
Operating revenues for the 
quarter exceeded last year's by 
cent. During the 
period, the 20,443,726 revenue- 
passenger miles flown repre- 
sented an increase of 26.5 per 
nt over last year. Increases 
express pound-miles and mail 
pound-miles were 11.6 per cent 
and 7.4 per cent respectively. 
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TWA Takes Over The Page 


Warner Power Range 



NOW 

90 h. p. to 165 h.p. 

The Warner Super Scarab, 165 H.P. at 2100 R.P.M., with 
pressure lubrication to all valve mechanism, takes its place, 
along with three other distinguished Scarabs of lower 
horse power, to bring Warner performance, reliability and 
economy to a broader range of modern aircraft. The new 
Super Scarab provides 175 H.P. for take-off when equipped 
with two position or constant speed propeller. 
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P.A.A. Moves Ahead 
in the Atlantic 

Will open "Northern" route 
June 24: "Southern" route 
passenger service, June 28 

With throe big Boeing-314 
flying boats already shuttling 
back and forth between the 
United States and Europe 
a weekly mail service via 
“southern route,” Pan American 
Airways announced on June 
a series of immediate forward 
steps in that service. A fourth 
clipper was due on the East 
Coast during that week. Mail 
service would be inaugurated 
across the "northern route,” 
via Newfoundland and Ireland 
to Southampton, on June 24. 
Passenger service across the 
"southern route” would be inau- 
gurated on June 28. 

The fare to Marseilles from 
New York was announced 
$375 one way or $675 for the 
round trip including all meals 
and services aboard the plane 
and an allowance of 55 lb. of 
baggage for each passenger. 
For tile first few flights, at 
least, there will be an overnight 
stop at Lisbon, Portugal, before 
the clippers reach the end of 
their eastern journey. Mean- 
while, Pan American is nego- 
tiating with the Spanish Gov- 
ernment for permission to fly 
across that . country which 
would make such an overnight 
stop unnecessary. As presently 
set up, the eastward trip to Mar- 
seilles requires a total of about 
44 hours, the westward return 
flight takes about 62 hours. The 
company already has filed plans 
with the Civil Aeronautics Au- 
thority for an eventual schedule 
of four flights to Europe each 
week, two over the southern 
route to Marseilles, two over the 
northern route to England. 

American Gets Its 53rd 
Douglas 

American Airlines has taken 
delivery of five new Douglas 
DC-3 transports to bring its 
total of Douglas planes in 
service up to 53. Casting up its 
records, American finds it has 
flown more than 35,000,000 
miles to date in Douglas equip- 
ment, logging more than 425,- 
000,000 passenger-miles. Total 
number of passengers carried 


in American Douglas comes to 
some 1,005,000 or more than the 
total population of Cleveland. 
Of this total 84,512 have flown 
in Flagship Skysleepers on 
trans-continental flights, ac- 
counting for approximately 90,- 
000,000 passenger-miles. 

More Safety 

Index rises 500 per cent 

The CAA has finally issue 
full statistics on the safety ret 
ord for the last half of 1938. It 
seems well worth waiting for. 
From July 1 through December 
the Domestic operators flew 
36,526,538 miles and logged 
306,580,689 passenger-miles with 
only four passenger fatalities. 
That gives a passenger miles 
flown per passanger fatality in- 
dex of 76,645,172. Compare this 
with an index of 15,115.942 pas- 
senger miles per passenger fa- 
tality for the second half of 
1937 and you have almost ex- 
actly a 5 fold increase in airline 
safety. What makes it even 
more encouraging is the fact, 
reported in May issue of Avia- 
tion, that for the spring of 1939 
(precisely from December 21 
through March 20) the index 
stayed up at 64,081,025 pas- 
senger miles for each passenger 
fatality. 

It all makes quite a feather 
for the CAA to sport on its cap. 
With CAA encouragement, you 


will remember, the lines gi 
gether last summer in Chicago 
and agreed to foreswear 
sort of competitive dispatching 
or schedule rivalry which might 
lead toward incautious flying. 
From the results it would seem 
that everyone concerned lived 
up to the spirit and the letter 
of that agreement 100 per cent. 
Other contributing factors were 
the comparatively excellent con- 
dition of governmental ranges 
and beacons upon which sc 
million dollars has been spent 
during the last two seasons; 
general advances in weather 
forecasting accuracy, mainten- 
ance effectiveness, etc. 

C.A.A. Opens Research 
Center 

Will work out range, 
beacon and beam prob- 
lems at Indianapolis 

With a proper touch of cere- 
mony, the city of Indianapolis 
turned over to the Civil Aero- 
nautics Authority on May 29 
that part of its municipal air- 
port which the CAA will 
henceforth use as its main ex- 
perimental station. Mayor Regi- 
nal Sullivan represented the 
city. Chairman Robert Hinckley 
represented the authority and 
made the speech of acceptance. 

Located just west of the mu- 
nicipal airport proper, the 
CAA’s new station is part of a 



originally set aside for airport 
purposes. The field has two 
4,000 ft. runways providing for 
landing in four directions. The 
combined hangar and shop space 
which will be occupied by the 
CAA covers an area of 150X120 
ft. with a second story 30X120 
ft. above the office portion. 

At present the experimental 
equipment consists of an ultra- 
high frequency (63 megacycle) 
radio range which has been 
operating for some time in a 
comparative service test with a 
standard range of about 300 
kilocycles. There is also in 
operation a complete instrument 
landing system and a test set-up 
for various types of airport 
lights. 

The blind landing set-up can 
i readily adapted to test out 
any of the various radio landing 
systems now available by chang- 
ing plane receiver units and the 
glide path transmitter on the 
ground. The most immediate ob- 
jective, however, is understood 
a thorough field testing of 
iew Metcalf-M.I.T. type of 
. Three airlines which 
operate through Indianapolis 
are already cooperating, but 
most of the testing will be con- 
ducted in CAA planes. So far 
Waco with a tricycle land- 
gear has been placed in 
service for the ultra-high beam 
and a Stinson has been in 
for the instrument work, 
he new center will for the 
first time give the branch of the 
government in charge of main- 
taining the nation’s airways a 
headquarters for vital experi- 
mental work. Up till now such 
experiments have been widely 
scattered over the country with 
the result that coordination has 
been exti-emely difficult. 

Safety Board Reports On 
Stratoliner Crash 


June 1, 1939, the Air Safety 
Board transmitted a report to 
the C.A.A. covering its investi- 
gation of the Boeing Stratoliner 
crash near Alder, Wash., on 
March 18. The report is in- 
teresting for its findings that 
the ship had gone into an inad- 
st spin, that the pull-out 
from the resulting dive had been 
made too abruptly and that 
thereafter the wings and hori- 
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Who's Who in Airline Maintenance 
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der, when Chief of Airline Inspection 
of the Bureau of Air Commerce, at- 
tended several of these conferences as 
did Colonel J. Carrol Cone. Major 
Schrocdcr saw to it that the Mainte- 
nance Inspectors were authorized to 

By the time of the Deroit confer- 
ence, the trend was “whole hog" in 
favor of calling manufacturer’s repre- 
sentatives before the Conference. All 
those who wanted to be heard were 
called in when the subject on the 
agenda pertinent to their product was 
up for discussion. This took a lot of 
time and was valuable to the commit- 
tee provided it had not heard approxi- 
mately the same story before. No 
manufacturer to date has broken down 
the policy of adhering strictly to facts 
rather than indulging in fancy selling 
arguments. 

At subsequent meetings we endeav- 
ored to have the vendor’s representa- 
tives qualify and used the question- 
naire method in which we asked what 
new developments they had to tell us 
about since the last meeting or if they 
had anything to report as the result 
of the discussion at the previous con- 
ference. A1 Binnie of Kollsman, for 
example, reported at the Hollywood 
mceing on radium indicator discolor- 
ation. Jack Peace, formerly of Sperry 
and succeeded by Swisher, has come 
into conferences with definite data for 
the committee based on what was dis- 
cussed at former meetings. Mr. 
Swisher has done a good job along 

It is the feeling that this procedure 
keeps the manufacturers “on their 
toes" and further does not compete or 
duplicate in any way the good job 
being done by the S.A.E. and the 
Institute of Aeronautical Sciences 
where the procedure is the delivering 
of papers followed by discussion. 

The recent Maintenance meetings — 
one recent one, they tell me, had too 
many speeches — have had some of 
this but the emphasis is on licking 
troubles, doing the job better and 
more economically. 

Each meeting seems to have a 
theme song ; 110 A.C. was the biggest 
thing in the minds of the boys at one 
conference. Sticking rings and burnt 
valves was another; more time out of 
spark plugs has had its share of atten- 
tion. Now its steel rather than dural 
crank cases. Once it was anodization 


instead of Alclad — now its alclad and 
how to clean it, and Fred Pyne of the 
Aluminum Company has told the com- 
mittee how. Master rod bearings are 
now giving little trouble; they did a 
while back. 

It is strange how one air line might 
have trouble with a given gadget 
when no one else is. By means of the 
free, informal, and open discussion 
without a gavel or a chairman who 
is the least bit familiar with Roberts 
Rules of Order, more often than not 
the air line having the trouble will 
have a solution before the meeting is 
over. There is some difficulty now 
with cylinder hold-down studs in cer- 
tain engines. Cap screws may be the 
answer. The committee will find out 
by the next meeting. Or perhaps the 
answer will be Harold Thomas’ torque 
wrench being developed by the Elas- 
tic Stop Nut Co. 

W E have had a somewhat difficult 
time getting out proceedings of the 
meetings and have tried all sorts of 
systems, using relays of stenographers, 
and, at the first several meetings, with 
the help of S. Paul Johnston’s editing, 
the writer wrote them up without 
benefit of stenographer. This became 
impossible when it was necessary to 
usher in the manufacturers at the ap- 
propriate time. Fortunately, in recent 
years the writer has some perfectly 
marvelous helpers in this regard. 
“Sully” of the Navy and Lt. Ed. 
Perrin report to the Secretary of the 
Navy and the Chief of the Material 
Division, respectively, upon their re- 
turn from the conferences. The notes 
which they have to write up anyway 
are turned over to me and arc used 
as a check on my own. At the New 
York conference, Mr. John W. Crow- 
ley, Jr., Senior Aeronautical Engineer 
of the N.A.C.A. kept copious notes 
from the viewpoint of what the 
N.A.C.A. could do to help in the air 
lines problems. Then it is only polite 
to let the vendors check the notes 
attributed to them. It takes time to 
get the replies returned and something 
of a puzzle to put the results together. 
S. Paul Johnston, mentioned previ- 
ously, is an honorary member of the 
committee for services rendered over 
a period of years. Paul has been a 
diligent and gracious editor of the 
minutes of the meetings as an extra 
curricular activity to that of being 


editor of Aviation. The annual air 

Credit should be given to Larry 
Kerber, now of Lockheed and for- 
merly of the Bureau of Air Commerce 
and the C.A.A., Dick Gazley, Irving 
Metcalf, “Jock” Easton, C. P. Reed. 
Phil Salzman, Oscar L. Wallace, 
George Lossow, Gaylord Newton. 
Jack Gray, Oliver Rosto, Jerome An- 
nis, and many others of the C.A.A. 
and former Bureau of Air Commerce 
for their valuable contributions to the 
committee over a period of years. 
Also much credit should go to Casey 
Jones, Oliver Parks, Lew Churbuck, 
T. Lee, Lewis Holmes and Major 
Moseley, as well as Abby Wolf, and 
the aviation schools he represents, for 
the manner in which schools have 
collaborated and kept up-to-date in 
training the young men needed by the 
air lines for the maintenance and over- 
haul of equipment. 

There is a lighter side to these 
meetings, the business sessions of 
which are three days of hard, inten- 
sive grind. Some relaxation is neces- 
sary. Royal Sundell was a marvelous 
host at Brownsville and arranged 
some interesting and innocent enter- 
tainment at Matamoras. Clarence 
Belinn, who chairmaned a highly pro- 
ductive committee on standardization, 
and the clam bake he arranged in New 
England will go down in history. 
Tom Colby and his Saturday evening 
party on Lake St. Clair after the 
Detroit meeting adjourned will be 
long remembered. Tom Braniff’s and 
Committee Member Reagan Stunkcl’s 
arrangements at Dallas were perfec- 
tion. American Airlines and Colonel 
Gorrell gave a swimming, horseshoe 
throwing, badminton, and archery bar- 
becue on Lake Michigan in July after 
the Chicago meeting. One hundred 
delegates indicated they’d be there, one 
hundred seventy-one showed up, for 
which the hosts fortunately had pro- 
vided and would have been glad to 

Maintenance Chiefs 

The Maintenance Chiefs of some of 
the smaller and medium-sized lines 
have developed forensically and in the 
manner in which they take an interest 
and prepare data for the meetings. 
“Doc" Anderson of Chicago and 
Southern delivered a paper at Dallas 
on the problems of a shop of its size, 
which paper has since been widely 
called for. Mr. Paul Briggs of Conti- 
nental and R. N. Benjamin of Mid- 
Continent have both been active and 
effective in the work of the committee, 
as has the veteran Jim LaMont and 
( Turn to page 90) 
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CURTISS 


CURTISS P-40 


CURTISS YP-37 


ELECTRIC PROPELLERS 
AGAIN SELECTED FOR 
U.S. ARMY PURSUIT AIRCRAFT 


• Curtiss Electric Propellers have been selected by the U. S. Army for 
use on the new Curtiss P-40 and Lockheed YP-38 Pursuits, quantity 
purchases of which were recently announced by the U. S. Army Air 
Corps. The Curtiss P-40 order represented the largest number of air- 
planes ever purchased by the Army in peace-time. 

Curtiss Electric Propellers have also been selected for the following 
Pursuit Airplanes of the U. S. Army Air Corps: 

P-3 6 A XP-40 

YP-37 XP-41 

XP-38 XP-42 

XP-39 YP-43 



CURTISS PROPELLER DIVISION 


CLIFTON, N. J. 



LOCKHEED XP-38 



LOCKHEED XP-38 


CURTISS XP-40 



PHOTOGRAPHS 
of the 
XP-41, XP-42 
and YP-43 
not released 
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his two colleagues, H. G. Aune and 
Lew Koerner at Northwest Airlines. 
At the Boston meeting all present 
were intrigued by the job being done 
by Committee Member Clarence Be- 
linn, with average stops on the sys- 
tem each 30 minutes or so of flying 
time. He should and does know more 
about landing gear mechanisms than 
anyone in the business and he has 
many tricks up his sleeve for saving 
money consistent with doing a good 
and safe maintenance job. 

Reagan Stunkel, who has been a 
participant in the work of the com- 
mittee for many years, when with 
Bowen Airlines — Bill McDuffie now 
of the CAA Safety Board Staff was 
then his boss and a member of the 
committee — was the proud and effi- 
cient possessor of one of the best 
equipped medium-sized shops anywhere 
which is the Braniff base at Dallas. 
Reagan recently joined the ranks of 
vendors (Vega Airplane) and has been 
succeeded as a committee by Stanley 
Shatto. Jim King of Western Air 
Express is an old reliable and has 
contributed in an extremely worth- 
while way. Peter Hubert of National 
Airlines (Florida) has been missed at 
recent conferences as has Jim Hill of 
Wilmington-Catalina. Tommy Siers 
of Canadian Airways and George 
Ponsford, Director of Aviation for the 
Province of Ontario, arc welcomed, 
have contributed, and they claim to 
have taken away some valuable infor- 
mation toward doing the difficult jobs 
they have to do. Bill Miles of Delta 
has done an excellent job in mainte- 
nance and attributes a good share of 
it to the conferences and the interim 
notes which arc circulated as a result. 
Buck Weaver and Bill Hoare of 
United are also most enthusiastic 
workers for the success of the confer- 
ences. At the last two meetings Pur- 
chasing Agents of the air lines have 
been in attendance and have either 
preceded or followed the conferences 
with meetings of their own. The 
Purchasers are thus better acquainted 
with the problems of the men for 
whom they purchase. 

The informal dinners with toast- 
mastership by Casey Jones, entertain- 
ment by Doolittle and others, always 
on a Dutch treat basis, have been mas- 
terpieces in the annals of aeronautical 
affairs and are so conceded by such 
honored guests as Lester Gardner of 


the Institute of Aeronautical Sciences 
and Lew Palmer of the National 
Safety Council. 

Mr. William Littlewood, Chief En- 
gineer of American Airlines, is Chair- 
man of the Committee for the forth- 
coming two meetings. The next one 
on June 12 through June 14 is to be 
held at Santa Monica, California. 

Colonel John H. Jouett, President 
of the Aeronautical Chamber of Com- 
merce, and Mr. R. W. Ayer, Manager 
of the Technical Division of the 
Chamber, have been co-operating 
closely with the Committee through 
the various technical Committees of 
the Chamber of which Mr. Ayer is 
secretary. There is a constant ex- 
change of green sheets, an appropriate 
color for safety and on which all 
Engineering and Maintenance Com- 
mittee memoranda are mimeographed, 
between not only the air lines, but also 
to manufacturers, toward the better- 
ment of the products used by the air 
transport industry and on which the 
manufacturers have co-operated with 
enthusiasm. 


Maintenance 

(Continued from page S3) 


engine repair work it is necessary for 
the Curtiss-Wright Technical Insti- 
tue, Grand Central Air Terminal, 
Glendale, to maintain a large shop 
for instructional purposes alone. It 
has been found an ideal arrangement 
to use this equipment, and the stu- 
dents, to perform actual maintenance 
and repair work on aircraft and 
engines, and for this purpose Curtiss- 
Wright maintains an approved repair 
station. Many damaged aircraft have 
been completely rebuilt and a great 
deal of maintenance work is done on 
all types of planes and engines. 

These are but a few examples of 
the larger maintenance bases not 
operated by the airlines. There are 
many others. One of the finest over- 
haul bases in the east is that operated 
at Caldwell Essex Airport in New 
Jersey. Excellent facilities are main- 
tained on East Boston Airport by 
Inter City Airlines, and others. 
Among the many on Roosevelt Field, 
the engine overhaul shop of Chuck 
Foley and Pesters Propeller Service 
are particularly worthy of mention. 
At Cleveland General Airmotive 
Corporation, under Jim Borten’s 
skillful guidance, is preparing for 
this years air race work and for 


future expansion. There is plenty of 
activity in the shops of Sundorph, 
Skyways, H. C. Robbins, Ellison, and 
Aircraft Service. We could mention 
many more but space limitations 
prevent. 

The business of servicing airplanes, 
engines, and equipment is a good one 
and there is money to be made in it. 
Many methods have been devised to 
save time but not at the expense of 
quality. A heavy responsibility rests 
upon the shoulders of the maintenance 
man but his rewards are directly pro- 
portional to service rendered. 


G-200 Cyclone 

( Continued front page 56) 


volute spline generator mount is pro- 
vided in this section. 

Greatly improved bearing surface 
to withstand the loads between master 
connecting rod and crankpin is pro- 
vided by the "End Sealed Master Rod 
Bearing", which is now standard with 
G-200 Series Cyclones. The End 
Sealed Bearing now carries oil to the 
knuckle pins through external pas- 
sages, eliminating the necessity of 
drilling the bearing and thus breaking 
the oil film at any point. Lubrication 
of the master rod bearing is further 
improved by sealing at each end, which 
prevents oil from being thrown off 
before reaching the loaded area of the 
bearing. Lubrication to the cylinder 
walls is now supplied through two 
special jets in the crankshaft. 

The crankshaft is of the conven- 
tional two-piece design with the rear 
crankshaft bolted onto the crankpin. 
An innovation in the G-200 Cyclone 
crankshaft, however, is the incorpora- 
tion of Wright dynamic damper 
in both counterweights. 

Pistons for the G-200 Cyclone are 
aluminum alloy forgings with six ring 
grooves instead of five. There are 
grooves for three compression rings 
and two oil scraper rings above the 
piston pin and the conventional oil 
scraper groove. New coil spring pis- 
ton pin retainers hold the pins in place 
in conjunction with a hardened cham- 
fer provided at each end of the piston 

Accessory drives are similar to 
those of the G-100 Cyclone except for 
the square pad spline drive fuel pump 
mount on the rear section and the 
tachometer and governor control drive 
on the oil pump. Speed ratio and direc- 
(Turn to page 95) 
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RIGHT ON THE BEAM * WITH WESTINGHOUSE 



braska, showing three of the five vertical 
antennae. Building housing the trans- 
mitters is shown at base of antenna at right. 


MAJOR AIR LINES 
PROTECTED BY 
Westinghouse Beams 

O F MAJOR importance to aviation 
operators, pilots and passengers are 
the accomplishments in flying schedules 
and safety. 




table tops are ideally suited to the light- 
weight requirements of modem aircraft. 


Among these major accomplishments 
are the 94 Westinghouse Radio Range 
installations approved by the Civil Aero- 
nautics Authority of the Department of 
Commerce. These Radio Range Beacons 
will span the United States from coast to 
coast — marking a distinct step forward 
in flying progress . . . and this company 
is proud to have co-operated in this pio- 
neering achievement. Westinghouse Elec- 
tric 8s Manufacturing Company, East 
Pittsburgh, Pennsylvania. 




Westinghouse 






A 500 Cycle Blind Landing System 

( Continued from page 61) 


erator also supplies to conductor 2 
sufficient current in opposite phase to 
the current of conductor 1 to cause 
the resultant magnetic field surround- 
ing cables 29 and 30. in the area 
between conductor 2 and the landing 
point, to diminish in proportion to 
the amount of convergence of cables 
29 and 30 in the area between con- 
ductors 2 and 3. In a like manner, 
sufficient current is caused to flow 
through conductors 3, 4, 5, 6, etc., 
in opposite phase to the current in 
conductor 1, to cause the resultant 
magnetic field surrounding cables 29 
and 30 to diminish in proportion to 
the convergence of those cables. The 
impedances are used to adjust the 
magnitude and phase of the currents 
in the various circuits and the amme- 
ters measure the magnitudes of the 
currents. This design provides posi- 
tive control of the currents in each 
circuit of the ground system from a 
central point. 

The cross conductors, 1, 2, 3, etc., 
are spaced apart a distance approxi- 
mately equal to the desired height of 
the glide path above the mid-point 
between them. Using this spacing no 
flutter of the cross pointers is appar- 
ent during descent. In the case of the 
Lakehurst installation there are 27 
cross conductors. The altitude of the 
glide path above conductor 2 is 800 
feet and the distance from conductor 
2 td the landing point is 8000 feet, 
thus providing a 10 per cent down- 
ward slope for the glide path. The 
length of the horizontal glide path 
between conductors 1 and 2 is 1000 
feet. The current in Conductor 1 
(#8 B&S gauge) is 8 amperes. The 
remaining conductors in the multi- 
conductor cables 28 and 29 are #19 
B&S gauge. The cross conductors arc 
#14 gauge. The total power required 
for the Lakehurst installation is 1.25 
kilowatts. The total cost of all ma- 
terials, installation, and two complete 
aircraft equipments was approximately 
$7,500.00. The weight of the Aircraft 
equipment, including collector loop and 
8 pounds of “B” batteries, is 29 
pounds. It is planned to eliminate the 
batteries, to design lighter collector 
loop cables and to reduce the total 
weight to about 10 pounds. The two- 
channel audio amplifier is approxi- 
mately a 6-inch cube and weighs 8 
pounds. 

It is of particular interest to note 


that this system permits the estab- 
lishment of a glide path of any de- 
sired shape or conversely, the cables 
may be paid over hills and valleys 
and yet a straight line glide path may 
be established. The Lakehurst glide 
path is straight as shown in Fig- 


Installing Collector Loops 

Figure 5 shows the most simple and 
effective method of installing the col- 
lector loops in the aircraft. An imagi- 
nary plane is passed through the fuse- 
lage of the aircraft in such a manner 
that this plane makes an angle of 45 
degrees with the lateral centerline of 
the fuselage. To the inside walls of 
the fuselage along the line intersec- 
tion of -the imaginary plane with the 
fuselage, there is secured a small 
flexible, fabric-covered multi-conduc- 
tor cable of the inter-phone type com- 
monly used by the Telephone Com- 
panies. The diameter of this cable 
will range between a quarter of an 
inch for one containing 20 conduc- 
tors to a half an inch for one con- 
taining 100 conductors. The cable hav- 
ing been secured to the walls of the 
fuselage so as to describe a complete 
loop and return to its starting point, 
the various conductors of the cable 
arc connected in scries so as to form 
a multi-turn loop which offers little 
or no obstruction to the finish of the 
fuselage and is practically unnoticc- 
able. In the same manner, a second 
loop is installed at right angles to the 
first. Experiments have definitely 
shown that a metallic fuselage has no 
effect on the proper operation of these 

At Lakehurst, one course of a low 
power, intermediate frequency, 
crosscd-loop type A-N radio beacon 
or localizer is used to guide the pilot 
to the entrance of the glide path from 
a distance of 10 to 15 miles from the 
airport. Using this localizer and the 
barometric altimeter to maintain alti- 
tude at approximately 800 feet, no dif- 
ficulty has been encountered in pick- 
ing up the glide path at so closely the 
correct position as to require very 
little maneuvering to get directly on 
the glide path. Once on the 500-cycle 
glide path, the localizer is no longer 

The multi-conductor and single con- 
ductor ground cables arc not lead 


covered, but are rubber covered and 
have thick jackets of a Tellurium- 
rubber compound which is thoroughly 
waterproof and as tough as the tread 
of an automobile tire. These cables 
may be plowed under by a cable laying 
plow or they may lie directly on the 
surface of the ground. Such cables as 
these have been buried in marshy 
ground for four years without show- 
ing the slightest signs of deteriora- 
tion. Figure 6 is a photograph of the 
control panel by means of which the 
currents in the ground cables are 
regulated and measured. 

some of the advantages of the system 
just described: 

It is simple, reliable and inexpen- 

Operating costs are negligible and 
no expensive replacement items such 
as transmitting vacuum tubes are rc- 

The system is impervious to static 
and the meter indications are con- 
stant, smooth and instantaneous. 

It provide a straight, constant-angle 
glide path or a curved one if de- 

The aircraft equipment is excep- 
tionally small and light in weight. 

The simplicity of the receiving 
equipment, namely an audio ampli- 
fier, is such that its constancy of gain 
is assured. Furthermore, it is a sim- 
ple matter to provide the amplifier 
with a self-contained calibrating oscil- 
lator which, by means of a push but- 
ton, may be caused to apply a cali- 
brating signal to the input terminals 
of the amplifiers at any time that the 
pilot chooses to reassure himself of 
the accuracy of the instrument. 

Monitored with AC Meters 

The ground equipment is monitored 
solely by the use of a few AC volt- 
meters and ammeters. Once adjusted 
it remains adjusted and is unaffected 
by changes in ground conditions from 
wet to dry and from snow to clear. 

All ground equipment may be un- 
der-ground and will not constitute a 
hazard to flight operations. 

The one possible disadvantage of 
this system lies in the necessity of 
extending the cables beyond the 
boundaries of the smaller airports. 
This factor is, however, not as serious 
as it first appears to be. Easements 
for the permanent installation of ca- 
bles under or over the property of 
neighboring land owners are easily 
and inexpensively obtained and are 
so obtained almost daily by the power 
companies and wire communication 
companies. 


AVIATION 



fie# 






Forms sheet metal 
by reducing its length 
in localized areas . . . 


H ERE'S the answer to your need for a ma- 
chine which will change the shape of a 
piece of metal by shrinking it in localized areas. 
This procedure, an operation as useful and varied 
as bumping, can now be performed accurately 
and simply on The Erco Shrinker. This machine 
is another in The Erco Line of sheet-metal work- 
ing machines designed especially for aircraft pro- 
duction. Built to the high standards of Erco 
Machines, it will operate for years silently and 
efficiently. 

Jaws are instantly removable and interchange- 
, able. They are built with various surfaces and 
shapes for a variety of materials and uses. 
Write for Bulletin MS which fully describes 
v Erco Shrinker. 


FORMS AND FITS PARTS OF AN ENDLESS VARIETY IN A MINIMUM OF TIME 


Engineering and Research 
Corporation 
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G-200 Cyclone 

( Continued from page 23) 


is as follows : Starter — 1 :1 ; Acc. 
Drive Box — 1.5:1; Generator — 1.5:1; 
Magnetos — 1.125:1; Gun Synchron- 
izers— 16:9 or 3:2; Fuel Pump— 1 :1 ; 
Tachometer — 1 :1 ; Governor (Curtiss) 
— 1:1; Governor — 1:1. 

The induction system is basically 
the same as on the G-100 except for 
passages which have been enlarged 
and ' streamlined as previously men- 
tioned. The supercharger drive is 
identical with late G-100 Cyclone en- 
gines equipped with the Wright two- 
speed supercharger, providing for a 
low impeller speed ratio of 7.14 to 1 
and a high speed ratio of 10 to 1. Fuel 
metering is supplied by a Stromberg 
non-icing injection carburetor de- 
signed as Model PD12B5. 

Ignition is supplied by the conven- 
tional two magnetos, the left mag- 
neto firing the rear nine spark plugs 
at 20 degrees BTC and the right mag- 
neto firing the front nine spark plugs 
at 20 degrees BTC. Magnetos are of 
the Scintilla type SF9L-3 and incor- 
porate a compensated spark timing 
arrangement for equal advance on all 
cylinders. A Breeze stainless steel mag- 
neto and ignition wiring assembly, as- 
sembled in front of the push rods is 
used. Spark plugs are of the BG298GS 
type. 

The 16 to 9 gearing is the conven- 
tional type using 20 small pinions to 
affect the reduction between the bell 
gear on the crankshaft and the sun 
gear in the nose section. The 3 to 2 
reduction gear unit uses six large 
pinions to affect the speed reduction. 
The propeller shafts in both cases in- 
clude accommodations for a Hydro- 
matic propeller. 


Ken-Royce Model 7F 

(Continued from page 58) 


are located in the same transverse 
plane. The cam followers are manu- 
factured from SAE 4130 steel, heat 
treated to give both hardness and 
toughness. The followers are drilled 
for lightness and receive at the outer 
ends of a push rod ball socket pressed 
into place. Special lock screws pre- 


vent the follower from dropping out 
when the push rods are not in place. 
A pad finish machined at the lower 
side of the crankshaft provided with 
studs permits attaching the oil sump. 

The cylinders on the Model 7F, 
like those on Model 5F are composite 
in construction, the barrels being 
manufactured from 4140 heat treated 
steel forgings, the heads being heat 
treated aluminum alloy castings. The 
head is attached to the barrel with a 
special patented joint which is so 
designed as to obviate necessity for a 
gasket between the two. As the 
aluminum expands, it tightens against 
the steel barrel. The head is held in 
place by twelve studs and need never 
be detached. The inner end of the 
barrel extends into the crankcase a 
distance sufficient to prevent over 
oiling the lower cylinders. The com- 
bustion chamber is spherically shaped 
and is finish machined after bronze 
rings for the valve seats arc shrunk 
and penned into place. The axes of 
the valves are inclined at an angle of 
30 deg. to the cylinder axis, the valve 
seats being 45 deg. Removable bronze 
valve guides are pressed into the 
cylinder. The valve springs are inter- 
changeable and are of the volute rib- 
bon type. Each valve is held by a 
split retainer seating in the valve 
spring collar. A wire safety ring 
secures the valve stem just below 
the collar to prevent the valve drop- 
ping into the cylinder. The cooling 
fins in the cylinder head are of the 
pompadour type and efficiently ar- 
ranged, with the result that even when 
the engine is used under full N.A.C.A. 
cowling, head temperature is remark- 
ably low. The outer surface of the bar- 
rel and head is covered with glossy 
black enamel after the two are jointed. 
The cylinder bore is held to exact 
limits and is finish machined by hon- 

Tulip type valves are used. Rocker 
boxes, interchangeable on all engines, 
are mounted on a pad concentric with 

struction has a special advantage in 
permitting the end of the valve stem 
and the axis of the rocker arm to be 
held in the correct relationship at all 
times by the proper selection of shims 
for the joint between the two. The 
rocker arm shaft is carried on ball 
bearings provided with special cylin- 
ders for retaining the lubricant. A 
Zerk fitting on one side provides a 
means for lubricating both bearings. 
Between the enclosed rocker boxes 
and the cam follower bushings in the 
crankcase are telescopic tubes which 
fully enclose the push rods. The 
length of the push rod may be 


readily adjusted for proper tappet 
clearance. 

Gearcases are interchangeable on 
production models. Pads are pro- 
vided at the top of the gcarcase cast- 
ing for mounting the magnetos and 
below a flange is provided for attach- 
ing the oil pump. A central boss sup- 
ports the cam drive shaft. The mag- 
neto shaft lies above and at right 
angles to the cam drive shaft. A cast 
aluminum alloy cover closes the open- 
ing at the rear of the gearcase and 
is held in place by eight studs. The 
oil pump is built up from a lower 
body, an upper body, and a plate, all 
parts being aluminum castings. The 
pressure gears are located in the 
upper body and the scavenger gears 
in the lower body. As oil leaves the 
pressure pump body, it must pass 
through a cylindrical screen of fine 
mesh which is held between the upper 
body and the plate. Once through the 
screen, the oil can enter the drilled 
openings in the gearcase which lead 
to the bearings or to the pressure 
relief valve. Excessive oil from the 
pressure pump passes through a relief 
valve and re-enters the inlet side of 
the gears. 

The Ken-Royce Model 7F engine 
is equipped with Bendix Stromberg 
carburetor. The engine may be 
equipped with either Model M-3-1 
or No. 13 spark plugs made by the 
Champion Spark Plug Company or 
with BG Model 4B-1 spark plugs 
made by the BG corporation. All 
models of Ken-Royce engines are 
equipped with dual ignition and are 
equipped with two magnetos manu- 
factured by the Scintilla Magneto 
Company. These magnetoes have 
radio shielded ground terminals as 
standard equipment. All engines may 
be equipped with radio shielding as 
special equipment. The Model 7F, 
as well as the 5E and 5F is equipped 
with specially designed piston rings 
of the tin plated type manufactured by 
the McQuay-Norris Company. 
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It's real "airliner” equipment . . . built 


and priced lor YOU! 



TAKE A TIP FROM 
THE AIRLINES... 



The Western Electric 25A receiver 
(right, above) is a light, compact, 
highly sensitive superhet, covering 
beacon and weather hands. Inter- 
national Distress frequency, greater 
part of broadcast hand and air trans- 
port communication band. Crystal 
stability is optional. Can also be 
used with Western Electric loop for 
direction finding and rain static 
protection. Weighs only 16 pounds, 
complete. 

The Western Electric 25A trans- 


mitter (left, above) is a multi-fre- 
quency midget. Simple to operate, 
it transmits on 3105-6210 KC or any 
airline frequency between 1-100 and 
7500 KC. Western Electric high qual- 
ity quartz crystal oscillators assure 
accurate transmission. Built-in re- 
lay permits use of one antenna for 
both transmitting and receiving. 
Weighs only 25 pounds, complete. 

For booklets giving full details: 
Western Electric Co., Dept. 327 A, 
195 Broadway, New York, N. Y. 


Western Electric “■ 


TWO-WAY AVIATION RADIO TELEPHONE AND TELEGRAPH EQUIPMENT 



Major Ai. Williams. *ii>* "round wiw-Ttn." 

Mar. Gull Avioion Product*. Gulf Hide,. Pilubuuh, P». 


THE EDITOR'S MAILBAG 

A novel club seems to have sprung up 
among our contribs. It's called Stuffing- 
Answers- to-AUcgedly-Hard-Pro jection- 
Problems-Down-thc-Editor’s-Throat,Inc. 
We got so many to the last one that we're 
taking a month off to lick our wounds 
and dream up a jim-dandy of a rip-snorter 
of a lollapalooza. 

In the meantime here arc a few of the 
club members who'vc scored on us lately : 
W. J. ''too easy" Brown; Johnny "this 
time I got it without my instructor" 
Childs: Howard J. "kindergarten stuff" 
Idc; Robert J. "quit kidding us" Page: 
Bob "get one hard "Newill; LylcE. "this 
may start a feud" Dambruch; Bill Hartley; 
Harmon "they're getting easier" Van 
Winkle; Walter "much easier" Thomson; 
Clarence Thomas; Pvt. Edward A. Kre- 
san; Frank Commisso; P. Morotchic; 
Walter Dintcman; W. Blake "is some- 
body's fez red!" Henderson; E. N. Grim- 
wood; E. Dennis; Bill Corbett and Bob 
"How about something hard?" Dickey; 
Norman E.Schmidt;andJ. B. "theprinted 
matter . . . might have led one to think 
it was rather difficult" Trcnholm. 

Laugh while you may, palsies, we’re 
turning on the heat in August. 

Or else throwing in the sponge! 
CONCENTRATE 



vanilla extract was concentrated . 

As you probably guessed, this is lead- 
ing up to our Gulfpride Oil. The point 


we're making is that, in comparison with 
other oils, Gulfpride is concentrated. Gulf's 

conventional methods — digs down deeper 
into the 100% Pennsylvania— removes 
still more dirt and sludge. The result l 
There's more lubricating power per drop 
in Gulfpride. And that means more pro- 
tection for your airplane motor. 

However, for use in making ice cream, 
we’ll still take vanilla. 


FANTASTIC FINANCE 

Three pilots we know went to a hotel 

On Sunday afternoon they called for 
their bill which was $30. They each paid 
$10 and went upstairs to pack. 



that it should have been $25. So lie sent 
a bellboy up with a $5 rebate. 

On the way, the bellboy decided the 
pilots would never know the difference, 

he split among the pilots. 

This $1 each, subtracted from the orig- 
inal $10 each had paid, left each out $9. 

3 x $9=$27. $27 + the $2 taken by the 
bellboy =$29. 

The pilots originally paid $30, so what 
happened to the other dollar? 

Don't get too mad, hoys, if you can't 
figure this out. We couldn't cither. Send 
your idea of what’s wrong to T, W, T. 
and we'll break the official explanation 
to you as gently as possible, 


THIS MONTH'S WHOPPER 



Dear Major; 

Norman McEwan's experience with 
Gulf Aviation Gas and mosquitoes might 
seem implausible to some. But not to me. 

Down East here in Gloucester one of 
the boys has a pet darning needle (some 
calls 'em dragon flics) that he rents out 
to yachtsmen. On ordinary gas it's all the 
poor bcastic can do to finish a light can- 
vas sail for a 10-foot dinghy in an aftcr- 


that flying seamstress has been known to 
whip out a balloon spinakcr for a Class J 
sloop in 10 minutes . . . hemstitching all 




Gulf Oil Corporation and Gulf 
Refining Company . . . makers of 



GULF 
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IjeMJalujii St'Of// 

VOUGHT- SIKORSKY 


Here’s the 0S2U-1 — an important new airplane 
soon to join the Flying Fleet. Sleek, swift and 
sturdy, this observation scout embodies the ex- 
perience gained in 21 years of manufacturing 
high-performance aircraft for the U. S. Navy. 


VOUGHT- SIKORSKY AIRCRAFT 

STRATFORD, CONNECTICUT 

ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 



WITH HAMILTON STANDARD 
HYDROMATIC PROPELLERS 


RAN AMERICAN AIRWAYS' giant 
' Boeing-built Clippers, shuttling back and 
forth between the United States and Europe, 
are last reducing the Atlantic crossing to a 
routine commercial operation — completing 
America's mastery of both its ocean barriers. 


Once again Hamilton Standard Propellers 
play an accustomed part in the making of 
aviation history. 


HAMILTON STANDARD PROPELLERS 

EAST HARTFORD, CONNECTICUT 
One of the three divisions of 

UNITED AIRCRAFT CORPORATION 



TAKEOFF 


• Thu Blue-Winged Teal solves the problem of extra 
power for take-off by pushing with his strong, webbed 
feet. He practically runs on the water until he has 
attained "flying speed." 

Aviation, too, is daily confronted with the prob- 
lem of extra power for take-off . . . the difficulty of 
getting heavy planes loaded with tons of freight and 
passengers into the air. And the bigger they come, the 

Since additional reserve power can come only from 
improvements in fuels and engines. Ethyl engineers 
are constantly cooperating with aviation engineers in 
a program of practical research. Together they hope 
to find advances in engineering that will help lift the 
giant planes of tomorrow into the air. 


ETHYL GASOLINE CORPORATION 

manufacturer of anti-knock fluids used by oil companies to improve gasoline 



Across Europe and Asia by Imperial Airways and KLM . . . 
over the Pacific by Pan American . . . from the Pacific to the 
Atlantic by American, United, TWA or Trans-Canada . . . and 
now across the Atlantic by Pan American's newly inaugurated 
route between New York and Europe. The last great link in 
round-the-world air service has now been forged! 

Boeings, Douglases, Lockheeds, Short Empire Boats, Martins 
and Sikorskys — every type of modern transport on this globe- 
circling route is equipped with a Sperry Gyropilot, a Sperry 
Gyro-Horizon and a Sperry Directional Gyro. 


SPERRY GYROSCOPE COMPANY, Inc. 


B R0 0 KLYN, N.Y. 





To the man who 
has yet to buy his first 

PHILLIPS SCREW 



If YOU were the type of man who loves to 
putter around a home work shop, you 
would have been enthusiastic long ago 
about the Phillips Recessed Head Screw. 

It really takes all the work out of 
screw-driving. The screw clings to the 
driver . . . you can start it with one hand, 
even without a pilot hole ... it goes in 
straight ... the driver can't slip out and 
gouge whatever you're fastening . . . and 
it turns as easy as a faucet. 

Now suppose you take the time a man 
saves putting up a shelf in the pantry and 
multiply that by the number of screw- 
driving operations you have around your 
plant. When you realize that manufac- 
turers in all branches of industry have 
cut assembly costs an aver- 
age of 50% just by changing 


• MACHINE scaiws 


. WOOD SCREWS 



to Phillips Screws . . . you’ll get an idea of 
what to expect in your own plant. 

Add the stronger assemblies you get 
. . . the freedom from burrs and split 
heads . . . the improved appearance — and 
you've got something that you really 
ought to look into. There’s money for 
you in that Phillips recess! 

So here's what we suggest you do. 
Write today to one of the Phillips Screw 
manufacturers listed below ... get all the 
facts or, better still, send a trial order . . . 
try driving them into a piece of wood — -or 
watch one of your men use them on sheet 
metal or metal assemblies. We'll bet that 
when you visualize the savings that could 
be effected throughout your entire plant 
. you'll agree that it costs 
is to use Phillips Screws. 


PHILLIPS 


RECESSED 

HEAD 


SCREWS 



CHANDLER PRODUCTS CC 


CORBI^SCREWCORP 
rHE LAMSONJ^SESSIONS 

PARKER-KALON CORF 


Chicago. Illinois 
RUSSELL. BUR DS ALL a ' 


IT COSTS LESS TO USE PHILLIPS SCREWS 



FOUR Touch Controls; the flick of a switch or the touch of a finger and HARLOW response is 
instant . . . Flip a switch and electrically operated flaps instantly move to the desired position for 
a safe, smooth glide and slow landing . . . Press another switch and electric power operates the 
retractable landing gear, "up" or "down," in six seconds . . . Turn a dial and tabs "trim ship" for 
effortless flying . . . Ailerons and elevators are so well balanced that only a finger's touch on 
the wheel is needed for any maneuver . . . 

These are only four of HARLOW'S many better ways of doing things . . . For detailed informa- 
tion write HARLOW AIRCRAFT COMPANY, Alhambra Airport, Alhambra, California . . . 



B*A*30 

WINS A NEW RECORD BREAKING ORDER 

6 . 300.000 SQUARE FEET 

700.000 SQUARE YARDS 
OR ABOUT 400 MILES . . . 


Any way you look at it-when the U. S. Army Air 
Corps awarded the order for 700,000 Sq. Yds. 
of B*A*30 a new record for peace time orders 
of airplane cloth was established. We re justly 
proud of the fact that our B*A*30 was the 
fabric that set this record and we re equally 
proud of the performance record B*A*30 has 
established for itself throughout the world as 
the finest of airplane fabrics. 

B*A*30 

WELLINGTON SEARS COMPANY 

65 WORTH STREET, NEW YORK, N. Y. 


8000 H.P. TORNADOES 




AT LANGLEY FIELD 

HOME OF THE NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 


Motor H.P. 


Motor Make 


8000 

8000 


Crocker-Wheeler 
Crocker-Wheeler 
General Electric 


T HERE'S something in the wind of the new tunnels 
at Langley Field. There are tornado velocities up to 
500 miles per hour produced by giant 8000 H.P. 
motors on SKF Bearings. 

The satisfactory performance since 1931 of SKF 
Spherical Roller Bearings on the Full-Scale Tunnel and 
on other smaller tunnels led to their use on the newly 
constructed 500-Mile-Per-Hour and 19-Foot Pressure 
Tunnels. Just another illustration of the important role 
that SKF* is playing in developing the aircraft of 
tomorrow. SKF* Industries, Inc., Philadelphia, Pa. 


ROLLER 


BEARINGS 



~i ~7 Whether you fly a little Waco or command a giant Sikor- 
sky — you can depend on Hazard "KORoDLESS" Controls. 

. . . Because Hazard, ever since aviation became an indus- 
try, has supplied control cables which have answered every 
requirement— even gone beyond the requirement of the 
Navy or Army specifications. At first it was Hazard's tinned 
and galvanized aircraft cables. (And there are still a lot of 
them sold and used.) More recently, Hazard's "KORoDLESS" 
Pre formed cable (made of 18/8 stainless steel) has gained 
full recognition and adoption by builders of craft which must 
encounter the problem of corrosion. Being preformed Hazard 
"KORoDLESS" cable can be fitted with the peerless 
"TRU-LOC" fitting, also made of 18/8 steel. "KORoDLESS" 
is without doubt the safest control made. . . . For certainty of 
performance, for absolute safety of control operation, spec- 
ify Hazard Aircraft Cable. 

HAZARD WIRE ROPE DIVISION 

WILKES-BARRE. PENNSYLVANIA 

District Offices: New York • Chicago • Philadelphia • Pittsburgh 
Fort Worth • San Francisco • Denver • Los Angeles • Atlanta • Tacoma 
See our exhibit. Metals Building. New York World's Fair 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


AMERICAN CHAIN DIVISION • AMERICAN CABLE DIVISION • ANDREW C. CAMPBELL DIVISION • FORD CHAIN 810CK DIVISION • HAZARD WIRE ROPE 
DIVISION . HIGHLAND IRON AND SIEEl DIVISION a MANLEY MANUFACTURING DIVISION a OWEN SILENT SPRING COMPANY. INC. a PAGE STEEL AND 
WIRE DIVISION a READING-PRATT & CADY DIVISION a READING STEEL CASTING DIVISION a WRIGHT MANUFACTURING OIVISION a IN CANADA, DOMINION 

) chain company. LTD. a in engiand, the parsons chain company, ltd. a In Business for You r Safety 
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This young man is startin g his career 


He is going lo fill in a coupon, 
templates this action. For he has made up his 

Of late he has read and studied about his 
favorite subject. He has talked to men who 


He has decided that the one place in the 
world which fils today's specifications is the 
Boeing School of Aeronautics . . . located 
right in the center of modern aviation ac- 
tivity, on the great Oakland Municipal Air- 

So this young man is going to fill in the 
coupon to make his first inquiry of the Boeing 
School. He is starting his 


School offer?" you ask. 

Here are ten that are outstanding: 

by a major air line — United— with access to 
experience gained in 135 million miles of air- 

It is in close touch with leading aircraft and 


United's Pacific Coast terminus— with 13 
Hying fields within a 24-milc radius. 

It operates 6 different types of training 
planes, flight house, hangar facilities, 17 
modern shops and laboratories — repairs its 
own planes, designs and builds planes. 

specialists with up to 34 years’ experience. 

It offers 1 1 "career” courses 10 choose from 




85% of all graduates are employed. Boeing 


If you are looking at aviation seriously— de- 
the example of the young' man in the pic- 


assess?- 

SStaffiSsSs 
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THE USE of Grumman single-seaters 
in the fighting squadrons aboard all 
five of the mighty aircraft carriers 
now serving with the Fleet is a mark 
of high distinction. It reflects the 
Navy's regard for Grumman aircraft 
and is a tribute to their outstanding 
performance and striking power. 
Grumman aircraft of various types 
for land, water and deck operations 
are vital units in all air branches of 


^ ^ CARRIER HAS ,TS FIGHTING 



GRUMMAN 

AIRCRAFT ENGINEERING CORP. 



INSTRUMENT MAINTENANCE 


The Kollsman Instrument Handbook — 
over two years in preparation— is a guide to 
the test, repair and adjustment of airplane 
instruments, with special attention to those 
made by Kollsman. Over 300 pictures 
show every step in the process of testing 
instruments, taking them apart, and putting 
them together again. Simply written, and 
with many tables, charts and technical notes, 
this Handbook is Kollsman’s contribution 
to efficient instrument maintenance. 

Price per copy, $5.00. Students in recog- 
nized aviation and instrument schools 
may secure copies at a special price. 



KOLLSMAN INSTRUMENT CO., Inc 

8008 FORTY-FIFTH AVENUE ELMHURST, NEW YORK 




LANCH: 






This Important Message 
Exclusively for 

AIRCRAFT OWNERS 
AND PILOTS 



TlERE is an old saying that Providence helps only those 
who help themselves. To prompt what otherwise might be a 
neglectful providence, we pilots and aircraft owners have banded 
together within an organization of our own, properly called the 

AIRCRAFT OWNERS AND PILOTS ASSOCIATION 

Many vital problems face us now. Progress must and shall be made towards greater 
safety, increased landing facilities, low-cost insurance, elimination of high tension 
lines and obstructions at airports, technical research in improving the performance 
without increasing the costs of private aircraft, and a complete and informed recog- 
nition by the Federal government of the vital needs of our private flying activities. 

Only by united and organized co-operation can we hope to protect and promote 
these interests. The AOPA has been formed to get ACTION. It is sponsored by an 

The AOPA is continuously at work learning what things are holding private 
flying back, and is determined to have those things rectified. The AOPA exists 
under outstanding auspices, soundly financed, operated by a professional 
staff . . . The AOPA is run for flyers and by flyers . . . Hence, we must restrict 
membership exclusively to aircraft owners and pilots who have soloed aircraft. 


MEMBERSHIP APPLICATIONS 


Send your application for membership (or write for literature) to Membership 
Headquarters, AIRCRAFT OWNERS and PILOTS ASSOCIATION. 
Transportation Ituililing. Chicago. Illinois. Charter membership fee, 
S3.00 per year, entitles qualified members to all privileges, aluminum membership 
identification card, gold lapel insignia, emblems for car or aircraft, and a one-year 
subscription to our official organ. 


Executive Headquarters: 




1424 Walnut Street Philadelphia, Pa. 

PHILIP T. SHARPLES . . . Vice-President 

ALFRED I.. WOLF Secretary 

LAURENCE P. SHARPLES Treasurer 



C. TOWNSEND LUDINGTON , President 
GILL ROBB WILSON. Executive Consultant 


J. B. HARTRANFT. JR.. Executive Secretary 


LOOK AT THAT C/uef GO! 




AND LOOK AT ITS BEAUTY 



Sure — the "Chief" attracts enthusiastic interest wherever 
it's seen. The stellar performance and its streamline beauty 
would excite anyone. But talk to any of the hundreds of 
owners — there's where you'll get the real story. They will 
tell you how, in pre-purchase comparisons, the "Chief" 
out-performed others and sold itself with superior crafts- 
manship and all around value — yes, they wanted and got 
the most for their money . . . Our only challenge is to com- 
pare for yourself — get a free flight demonstration from 
your Aeronca dealer and you'll want to go "Chief" too! 
Write for his name and descriptive literature today. 

TAKE YOUR CHOICE • DUAL WHEEL OR STICK 
CONTROLS OPTIONAL ON AERONCA CHIEF 

Now you can have either dual stick or wheel controls at no 
extra cost — it's up to you. Either choice g 
fortable side by side seating, convenient for passenger 
conversation or instruction purposes. 


YvL ~ Pn&ue+i 
0lui4ftpiO4t aj 
the Jlxua- Police, tf-ield 

Look at these Value Features 
on Aeronca Airplanes: 

ment on all "Chief" 50 and 65 models. 


AERONCAS DELIVER AS LOW AS 
$464 DOWN 
Easy Payment Plans 





I i^XIDE AIRCRAFT BATTERIES are carefully engineered for 
jk utmost dependability and long life. Proper maintenance 
develops these qualities to the fullest degree under actual operating 
conditions, repaying you abundantly in terms of longer service 
and greater safety at lower overall cost. 

To help in establishing the battery maintenance methods best 

gladly advise you. They are thoroughly familiar with such problems 
as a result of Exide's long experience with aircraft batteries. 

Exidesjor Ground Cranking. Batteries mounted on dollies and used 
at the airport for ground cranking meet a different type of service 
from batteries used in the ship. An Exide properly chosen for this 
service will deliver exceedingly long life. Why not write today for 
free folder, “Exide Aircraft Batteries”? 

THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 

The World's Larges t Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 



Exifce 

AIRCRAFT 

BATTERIES 




PESCO flies with the BEST 


On all leading airways of America, the 
finest planes are PESCO equipped. East- 
ern Airlines' Great Silver Fleet— which 
earned one of the 1938 safely awards, 
has for years standardized on PESCO 
equipment. Western Air Express, Amer- 
ica's pioneer airline, likewise flies 
planes equipped with PESCO products. 


Among the PESCO units used on these 
transports are Engine Fuel Pumps, Fuel 
Transfer Pumps, Vacuum Pumps for 
the operation of instruments, Hydraulic 
Pumps for raising and lowering land- 
ing gear and flaps, and Hydraulic 
Pumps for quick-feathering propellers, 
Fuel Relief Valves, and other Products. 





Thai means radio! And RCA is your logical se- 
lection— because RCA nol only offers you every- 
thing in aviation radio at moderate prices — but 
is the popular choice of the majority of pilots! 


you to get utmost value for your money... 
Third. RCA puts real quality into its equip- 
ment-quality founded on RCA's years of un- 
matched experience in every phase of radio... 
Fourth, RCA offers you a nation-wide aircraft 
radio service organization. That's why it will 
pay you to equip with RCA apparatus now! 

For dependability, it pays to use the tubes preferred 
by most ports and pilots— RCA Radiotrons. 

Trademark "Radiotrons" Reg. U. S. Pat. Off. 
by RCA Mfg. Co., Inc. 


America flies with RCA! No matter where 
you go you find airplanes of every size equip- 
ped with RCA radio apparatus. And to you 
this is important For it proves that RCA 
equipment is the popular choice of airmen. 
Facts show more RCA equipment in use on 
planes in this country than any other kind. 

Why this popularity? Four reasons... First, 
RCA makes everything in aviation radio 
receivers, transmitters and radio compasses 
for all ships — from smallest to largest . . . 
Second, RCA prices are moderate, enabling 





See our wholesale distributors: 

Air Associates, he.. Glendale. Calif.; Chicago. III.; Gan 


i City, L. I.; Dallas, Tex , < 


•st RCA authorized aviat 



in 4-enGinE niRPLnnES 

...IT’S BOEMG 


Only BOEING has a background of full 
experience in the 4-engine field ... a factory 
completely geared to 4-engine production. 


In the realm of large aircraft, Boeing’s position is 
unique. During the past several years this company 
has concentrated on 4-engine airplanes, and 
has been the only American manufacturer actually 
producing fleets of 4-engine planes for service. 
As a result, not only has it gained all-important 
experience in the design and production of all types 
of 4-engine aircraft, but it has built up factory 
facilities and personnel that are completely adapted 
to this type of work. 

As the numbers of 4-engine planes in production 
at the Boeing plant have increased, quantity pro- 
duction methods have been developed apace, and 
4-cngine Flying Fortresses are now being manu- 
factured by the assembly line method. 

Boeing’s unparalleled position in the large 
airplane field is backed by these achievements: It 
developed the first modern 4-engine landplane 
and provided the U. S. Army Air Corps with its 


initial fleet of these planes, the formidable B-17 
Flying Fortresses, the nation’s mightiest aerial 
defense weapons. It produced the largest landplane 
yet built in America, the XB-15 Super Fortress. 
It produced for Pan American Airways its new 
fleet of the world’s largest flying boats, the 74- 
passenger transatlantic and transpacific Clippers. 
It is currently producing and testing the world's 
first “upper level” transports, the Model 307 
Stratoliners.* 

The newest additions to the Boeing Flying 
Fortress* scries, the advanced-type B-17B’s now on 
the Company's production line, bring a still 
further degree of excellence and still higher pet- 
formance to the proven Flying 
Fortress type with which the 
Army Air Corps has made such 
remarkable records — the 
world’s most effective bombard- 
ment airplanes. 



BOEING HAS ALWAYS BUILT TOMORROW’S AIRPLANES TODAY 
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VALVE SEAT CRIMPERS 



BEECHCRAFT 








1. Reduces installation time. 

2. Requires only one man to install. 

3. Only one drilled hole needed. 

4. No flush heading necessary. 

5. Eliminates cutting slots. 

6. Not affected by oil or heat. 

7. Screw locking device positive am 
wearing. 

8. Greater strength and safety. 

9. Lowers total production cost. 


CUTS ASSEMBLY COSTS 

FOR BLIND ATTACHMENTS 

Volume Use of LOK-SKRU Fasteners 
Now General in Aircraft Industry 

Specification of Lok-Skru Fasteners by so many 
design engineers is the result of exhaustive tests 
proving the greater strength and lower cost of this 
unique method of making blind attachments. Avail- 
able in various lengths and types for metal thickness 
from .010 to .185 Lok-Skru Fasteners have such wide 
adaptability in modem production that new uses 
and advantages are being found constantly. They 
are Army and Navy approved. General applications 
now include attachment of horizontal stabilizer fillets, 
wing fillets, nacelle fillets, exhaust tail pipe fairing 
and shielding, interior upholstery panels, door and 
window frames, hand hole covers, conduit boxes, 
etc. Your inquiries regarding specific applications 
and services are invited. 

The Dill Manufacturing Co. • Cleveland, 0. 

AKRON • DETROIT • LOS ANGELES • TORONTO 


PROVEN ADVANTAGES 


LOK-SKRU FASTENERS 




LEWIS HOLY NAME 

SCHOOL OF AERONAUTICS 


A FEW HIGHLIGHTS OF SPECTACULAR 
CAREER OF UMBERTO NOBILE .... 

★ Director of Aeronautical Construction during 
World War. 

★ 1925-28. Colonel Umberto Nobile, designer of 
the dirigible "NORGE," flew over the North 
Pole with Amundsen and 14 others. 

it 1928. the "Italia." commanded by Nobile, 
now a general, makes polar flight. 


limb zrta Habile 

fORmcR ceneRfu or 
ITRLIRn R0VI1L AIR FORCE 
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IMPROVED DESIGN for the 

OPERATOR AND PRIVATE OWNER 
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Model 50 

BUILT FOR SPEED 
EXCELLENT VISIBILITY 
LARGE CABIN SPACE 


Equally well Suited for Student Training and Cross Country Application 




PORTERFIELD AIRCRAFT CORPORATION 

E. E. PORTERFIELD. JR.. Pm. COL. R. TURNER. V.-P. 

1726 Wabash Avenue, Kansas City, Missouri 
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1919 In the early days of commercial and 
military aviation, instruments developed by 
Pioneer contributed to the history-making 
flight of the NC-4 and the early Air-mail Service. 

1939 Here in a very new plant, equipped 
with every helpful facility of applied science 
and mechanics, true pioneering goes on. 

Today as in 1919 instruments pioneered by 
Pioneer form the nerve centers of the modern 


airplane. Pilots, navigators and flight engi- 
neers depend on the reliability and accuracy 
of Pioneer Instruments in super-airliners, 
transoceanic flying boats, military ships, cargo 
carriers and private airplanes. 

The universal approval of Pioneer Instruments 
throughout the aircraft industry makes the 
Pioneer continuing program of development 
possible,- first by inspiring itj second by mak- 
ing it commercially practicable. 


PIONEER 

INSTRUMENT COMPANY, INC. 


BENDIX, NEW JERSEY 








THE JUNIOR XACTO METER 


WITH THE 


v rJWfl > INDICATING - 

fMjJ wording 





INSTRUMENT 

The U. S. Navy Department knows „ . 

mum^uel load^nd too^rate at^peak econoi^.’Nws 

ment— the instrument that indicates the rate of flow and 
records the amount consumed. 

To know ALL about fuel consumption, install the 
Junior Xacto Meter — the meter especially built for air- 
craft service. Fully tested in actual flying service, it has 
proved the ideal way to check fuel consumption. 


\A 


BOWSER ALSO MANUFACTURES a complete line 
of fueling equipment including Refueling Pits: Defuel- 
ing systems; Portable systems; Floating Dock Sys- 
tems and special systems for individual requirements. 




REFUELinO 5VSTEITIS flllD 
fuel consumPTion itieters 




Fly the Airplane that is built like a Transport— “ALL-METAL” 

THE LUSCOMBE 


AERONAUTICAL 

Drafting and Design 


,Ll“ its,™ rsi,™ “'rsi; 

MtcCic", Ar'j M.MlIIltSV. 

Airplane Drafting and Design. 

A Master Mechanics Course and a Sheet Metal Course are 


Stewart Technical School 


THE LUSCOMBE "50" 
Only $632.00 Down 
$1895.00 


THE LUSCOMBE "65" 
Only $659.00 Down 
$1975.00 







A PORTABLE 
ZENITH THAT WORKS 
IN PLANES . . 


..And trains., 
and autos., 
and boats., 
and any- 
where else 


—at long last— a portable radio which 
will entertain the plane passenger— 
—if private reception is desired, ear- 
phones are provided — if everybody 
wants to listen the loud speaker op- 


just snap off the removable Wave- 
magnet contained in the back; it at- 
taches itself to window or porthole 
and the quality of the reception will 
astonish you. Trying is believing. 



—in planes, trains, boats— everywhere 
—the new Zenith portable radio gives 
efficient service— 

-the detachable WAVEMAGNET 
(patent pending) built in, yet remov- 
able for reception in special locations, 
makes this unique portable Zenith 
possible. 

—in planes, trains, autos and boats. 


—carries in one hand— self powered 
by 200 hour one-piece battery pack- 

works without outside aerial— outside 

—also— for home use, plugs into any 
110 volt AC or DC light socket- 
battery automatically disconnects and 
rests— see and try the new Zenith 
Portable with removable Wave- 
magnet. 



IT’S A NEW INVENTION .. IT’S DIFFERENT 
[ ZENITH IS AGAIN A YEAR AHEAD 




TWO-WAY RADIO 

for the Small or Larqe Airplane 





< '^'towing with Botiruj 


"Stanovo" Helps 
Make Possible Today's 
Great Aviation Triumphs 
— and Tomorrow’s/ tool 

'TANAVO” research never 


year to see that belter fuels are 



iVO IF— PAINT STRIPPING 



is Simple and Economical 


lilil'Msl 


losmppfff- 


AND NOW WE OFFER 


m doped or cellulose st 


E. A. GERLACH COMPANY 

Manufacturing Chemists BRIDGEPORT, PENNA. 



Comfort, 
irr Confidence, 
■ Sa fety . . . 

Airmen do their work belter when un- 
meant no mental haxard to handicap 
them. That's why you'll find the 

SWITLIK 

Safety Chute 

preferred airmen "in ^the know." They 


Authority. 

West Coast Dealer: 

FINNEY'S PARACHUTE SERVICE 

Glen dale, CalH. 

muiTpARACHUTE S EQU^Sf^^ 

* S. BROAD & DYE STS TRENTON, '(N. J. 


AT YOUR SERVICE 



Forty years of experience 
in the application of in- 
genuity and precision to 
mechanical and electrical 
problems. 

DUPLEX CINEMA 
EQUIPMENT 



tf&tqoux fare* topy naw Mtuffrutted bxrokUt 


AVIATION 



STANDARD on military 
and commercial aircraft 


WESTON Aircraft Instruments 


Products of the world's foremost 
builder of precision electrical 
measuring devices, WESTON 
Aircraft Instruments supply that 
extra increment of accuracy and 
dependability so essential for 
safe, efficient aircraft service. 
Literature will gladly be sent de- 
scribing the complete line. Write 
to... Weston Electrical Instrument 
Corporation, 600 Frelinghuysen 
Avenue, Newark, New Jersey. 
★ 

Electrical Tachometers 

★ 

Oil Temperature Indicators 

★ 

Carburetor Temperature 
Indicators 

★ 

Cylinder Temperature 
Indicators 

★ 

Air Temperature Indicators 

★ 

Radio Compass Indicators 

★ 

Blind Landing Indicators 

★ 

Ammeters 

★ 

Voltmeters 

★ 

Volt-Ammeters 


AVIATION 




Cl CLASSIFIED ADVERTISING E 

Aviations 

Market Place 

CLASSIFIED * " ADVERTISING 

USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR WANTED 
SPECIAL SERVICES OF DISTRIBUTORS, FIXED BASE OPERATORS, ETC. 



~ AVIATIONS MARKET PLACE T -l 



Wanted 

Several Young Men 

WANTED 

WE ARE LOOKING FOR 
SEVERAL YOUNG MEN 
INTERESTED IN WORK- 
ING OUT ONE-HALF OF 

wmmim 


■ill 

pSSSi 

Engines & Parts 

Employed 

^ Write or wire 

25c , Un?v d er.a' 0 ATrfrL°t; rS?t WWh,"S: 

SSSLSw 


to r full particulars 

ISISiPMii 


mmm 

Equipment & Products 

thorouahlv In? hi^.t'^vn 8 ^^ 
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BHHK 

GROUND SCHOOL FOR SALE 


Business Opportunities 
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COPY for 

ISIgi, 

"MARKET PLACE" Advertisements 


August Issue of AVIATION 

BS - 

JULY 14th 




AVIATION'S MARKET PLACE 


Where To Buy 

NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 

S' THE CASTLE-WILCOX 
INSPECTION WINDOW 

HAROLD H. HINKLE 

P H E N I X 

AIRPLANE DOPES 
CLEAR and PIGMENTED 
PHENIX AIRCRAFT PRODUCTS CO. 
SS6S Main St. Willi.msvilla, N. Y. 

AMERICAN FLEA SHIP 

■SgSlBl 

TITANINE IN 

AIRCRAFT FUSES 
AIRCRAFT f/A// ^ 

VNINE> 

IC. UNION, N.J. 

The Where To Buy Section of 

Aviation supplements other 
advertising in this issue with 
these additional announce- 
ments of products and serv- 
ices essential to modern aero- 
nautical work. Check it 
carefully, each issue. 


DEPENDABILITY 

AEROMARINE instrument co., inc. 



AVIATION’S MARKET PLACE 


AUTHORIZED Sales and Service 

Means Genuine Parts and Expert Service For Y O U ! 


Continental Sales and Service 
Flightex Fabric — Glidden Dope 
Firestone Tires — General Supplies 
Magnaflux Service, License No. 166 


SNYDER 


AIRCRAFT 


SFE US (OR Approved Repair S'ation 1 88 

INSTRUMENTS 

NEW — USED — ALL TYPES — SALES — REPAIR 

STANDARD AIRCRAFT EQUIPMENT COMPANY 


AVIATION 


APPRENTICES 


THEY USED 

AVIATION'S 
"MARKET PLACE" 




“I sold my aeroplane 
days after the Ad appeal 
I could have sold it ten 

“I received forty replies and 
Five Cash Offers as the re- 
sult of my advertisement in 
Aviation’s ‘Market Place’.” 
“Every Instrument listed 
(there were 51 listed) sold 
— the day after the Ad ap- 
peared.” 

“The Advertised Engine ■ 


who 


sold 

stated he saw the Ad i 


“We have had excellent re- 
sults already from our recent 
ads in Aviation’s ‘Market 
Place’.” 


VULTEE V-l A TRANSPORT 

AIRPLANES 

Ten Ploce Plane* -at. Wnthl C> 


V IMAI.RRT COMPANY, ltd 


iCcrrlf Aircraft, I nr. 

STINSON 

DISTRIBUTORS 
Hangar F, Roosevelt Field 
Mineola, L. I., N. Y. 
Telephone Garden City 3308 


STUCK 


I ".!" 1 !. soasstA 


Exceptional 
Beechcraft Offers 


HEECIICKAKT 


Hamilton Standard 
iw uvsree eoiniutialrlo |iro|iellor. Blank 

BEECH^CRAFT ^1MJ C (7 B— 111-dtC 
oquipped. 1111 Plane. 0 ' «H0 0 It’r8. ’ Stfnaon 

fig rj«“ 
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I FRANK AMBROSE, INC. 


r 





AVIATION SCHOOLS 



W£Jl” M ‘ 

LEONARD J. SCHRADER 

School of Aeronautics 


INSTRUMENT FLYING 
INSTRUCTIONS 

Sundorph Aeronautical Corp. 


PRACTICALLY 100% 
OF THE GRADUATES 


mm?; 


k Thorough Training 
■k Late Type Equipment 
★ At Reasonable Rates 


START YOUR CAREER WITH 
A SOLID FOUNDATION 



For Additional Advertising 
of 

Schools and Flying Instructions 


T rain Successfully 

for A JOB IN 
AVIATION 

WHITE FLYING SERVICE 

F. W. Instrument Training Co. 










AVIATION SCHOOLS 
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In the center of the Southwest, bright 
with sunshine and clear flying days the 
year round, SPARTAN'S location at 
Tulsa, "Oil Capital of the World", is in 
the heart of the Petroleum Industry, 
LEADING USER OF AVIATION 
EVERY DAY IN THE YEAR. Occupy- 
ing two of the largest and most modern 
Hangars in the United States, SPARTAN 
facilities include modern Classrooms, 
fully equipped Machine, Sheet Metal and 
Welding Departments, Restaurant and 
Dormitories for students well-being. Only 
latest types of flying equipment employed. 


FlVinC ErlMCHAIHCS 


A HE highest possible endorsement of SPARTAN 
TRAINING is the decision of the Army Air Corps to 
use Spartan facilities for instruction of BOTH Flying 
and Mechanical Students in the Army Expansion Pro- 
gram. The Army recognized SPARTAN'S ideal location 
for all-year flying weather and country, instructing per- 
sonnel, College or University day by day planned cur- 
riculum and modern facilities for both Flying and Me- 
chanical Instruction. The reason the Army is using 
Spartan for Military Instruction is the reason you 
should first consider SPARTAN for YOUR Aviation 
Training to assure a successful career in Commercial 
Aviation. The goal attained by hundreds of SPARTAN 
Graduates. 



SPARTAN SCHOOL OF AERONAUTICS 


SPARTAN SCHOOL OF AERONAUTICS, P. 0. BOX 2649, TULSA, OKLAHOMA 


Any Previous Flying Experience? 


a MECHANICAL 
Q RADIO INSTRUMENT 
a EXECUTIVE-MANAGEMENT 




AVIATION SCHOOLS 





learn by doing 

\/S THE RYAN NAY ^ 
OF TRAINING * 


SJs 


RYAN RECOMMENDED 
GRADUATES GET THE 
l BETTER JOBS 


SCHOOL OF AERONAUTICS 


AVIATION SCHOOLS 


AVIATION SCHOOLS 



Students Plot a Flight 
and Test an 
Engine 


Preparatory to his first #IAMT<f|>phTfip ROOSEVELT AVIATION 
cross-country flight, the ^ ^ [| | SCHOOL feels that instill- 

student is required to ing confidence in the stu- 


lay out his course. His work, under the su- 
pervision of an Instructor, is checked at 
every point. Result: A successful flight with 
complete confidence on the part of the 
student. 

After students have overhauled an engine, 
it is put on the test block for check-up. Thus, 
a student learns exactly how well his work 
has been done. Result: Confidence in his 
mechanical ability. 


dent is a fundamental and necessary part of 
his training. We can teach him all about fly- 
ing, and we can teach him all about mechan- 
ics, but when he gets out on his own, he has got 
to have complete confidence in himself and 
in his ability to do his job if the training we 
give him is to make him a success in aviation. 

Believing that to be beyond argument, we 
stress self-confidence in every branch of 
our training. 


Roosevelt Aviation School 

Accredited by the U. S. Civil Aeronautics Authority . . . . Licensed by the State of New York 








succeeds in the 


AVIATION WORLD? 

Consider the men you know who are outstandingly 
have one characteristic in common . . . 

SOUND, ESSENTIAL TRAINING 1 

It is realization of this fact that impels ambitious 
men to enroll with the International Correspon- 
dence Schools — and get the training they need. 

Since 1891, nearly five million men have enrolled 
with the I.C.S. An active student body of 100,000 
men of character and courage is now studying 
I.C.S. courses. More than 2000 prominent business 
and industrial concerns have employee-training 
agreements with these world-wide Schools. 

We believe there is "food for thought” — and a 
guide to action — in these facts . . . for tho employee 
interested in achieving a higher position, and for 
the employer who is interested in the character of 
his personnel. 





THE WORLD'S MOST MODERN TRANSPORTATION 


Executive cruising in excess of 215 miles per hour, is THE Air- 
plane WITH WHICH NO OTHER CAN COMPARE. With the 
Safety, Quietness and Speed that ONLY ALL-METAL construc- 
tion can provide, the Executive is unexcelled in streamlined ex- 
terior, luxury and comfort of cabin interior. In addition to its 
outstanding performance of rapid climb, flying ease of control 
and short landing distance, many of the safety features that make 


the Executive years ahead, were pioneered by SPARTAN. In 
daily operation throughout the World SPARTAN Executlvei 

form of transportation. Let us DEMONSTRATE HOW THE 
SPARTAN Executive WILL PROVE A PROFITABLE INVEST- 
MENT IN YOUR BUSINESS. A phone call, telegram or letter 
will bring the facts to your desk. 



CDADTAM AIRCRAFT COMPANY 

rI I IH BUILDERS OF THE BUSINESS MAN'S AIRPLANE, THE SPARTAN 

| ■ | MU I ■ EXECUTIVE AND MILITARY CONVERSION 7W-F 


TULSA, OKLAHOMA 

TOMORROW’S AIR TRANSPORTATION TODAY 

AVIATION 



On tin- sketch above the artist has spotlighted a 
few of tile vital parts of a plane. One is the land- 
ing gear, built safely to strike hard rnnwavs with 



fraction of a second. 

For these and main other parts so highly 
stressed, designers today standardize on forgings of 
Alcoa Aluminum Alloys. They have in mind more 
than the commonly recognized strength superior- 
ity' of forgings. These are no common forgings. 

Forgings of Alcoa Aluminum Alloys for air- 
craft uses arc made from carefully prepared 
stock, controlled to provide maximum imiformili 
of metal structure. The ilies in which litis slock 
is worked are painstakingly designed with regard 


for the service loadings indicated by the dcsij 
To make the forging develop its greatest stre 
in the directions of greatest stress, care is l 
so that the metal flows, as it is hammere 
pressed, in lines parallel to the direction of sir 
Although test specimens and the actual for; 
show an extremely close correlation. X-ray 
animation ami breakdown tests are somrl 
applied as double assurance of soundness, 
smaller picture at right shows an Alcoa Altunin 
forging successfully 

P Uncor 


them is commniip 
to the men who make 
aircraft. That com- 
monplace ness tells 
volumes. For it is ac- 
cepted as axiomatic 
that Alcoa Mmninmn Allovs are produced h 
the requirements of aircraft construction. Amu- 
sum Company of America. 2182 Gulf Building, 
Pittsburgh, Pennsylvania. 



ALCOAtpALU M I N U M 

AVIATION 
July, 1933 
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SANTIAGO, CHILE and RETURN 
— the recent magnificent perform- 
ance of the XB 15 and her service 
personnel — attests the soundness 
of design, the excellent choice 
of equipment and the admirable 
technical skill of officers and crew. 


in thorough-going fashion 


NOTHER splendid contribution of Boeing to the 
nation's defense, the great 4-engined XB 15 Bomber 
is a combat weapon and an engineering achievement 
in which the whole aircraft industry takes justifiable 
pride. To the degree that Eclipse Equipment enhances 
the plane's efficiency, we are genuinely proud to have 
helped. Eclipse auxiliary power plants, in dual instal- 
lation, provide alternating and direct current for all 
the electrical needs of the airplane — radio, landing 
gear actuation, tail wheel, bomb hoist, air pump, 
hydraulic pump, de-icer distribution, as well as cook- 
ing facilities and other functions requiring electricity. 

ECLIPSE AVIATION 
DIVISION OF BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY 
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BOEING xb,5 BOMBER 
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